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POTATOES 

Puoi'Kssoii  C.  A.  Z.vvn/. 


IXTROinCTION, 


It  is  evidently  true  that  potatoes  are  grown  by  more  people,  are  used  in  more 
homes,  and  are  lookud  in  a  {jioater  variety  of  ways  than  any  otiier  vegetable 
produced  in  Ontario.  Fields  and  patches  of  potatoes  are  very  common  on  the 
farms  and  in  the  gardens  of  the  Province.     In  practically  all  instances  they  are 


A  Study  In  Potato  Growth.  A  large  potato  grown  In  the  soil  In 
1914;  small  potatoes  produced  in  a  dark  cellar  In  1915;  and 
new  sprouts  on  the  small  potatoes  in  preparation  for  a  fresh 
crop  in  191.6. 

grown  for  home  use,  but  in  many  cases  they  are  grown  also  for  supplying  the 
local  markets  and  in  some  localities  they  are  produced  for  the  larger  centres  of 
population. 

The  potato  crop  of  Ontario  could  be  decidedly  and  economic;- h  •  improved 
by  a  more  gene^-al  use  of  pure,  well  bred  seed  of  a  few  of  the  best  va  ties,  by  the 
adoption  of  better  methods  of  culture,  and  by  a  more  complete  control  of  insects 
and  diseases.  It  should  be  the  aim  of  every  grower  to  produce  large  yields  of 
nniform  potatoes  free  from  disease  and  of  high  table  quality.  Varieties  of 
potatoes  differ  greatly  not  only  in  jrield  per  acre,  but  also  in  freedom  from  rot  and 
in  cooking  qualities.  For  instance,  in  the  trying  season  of  1915,  the  varieties 
of  potatoes  grown  under  uniform  conditions  at  the  Ontario  Agricultural  College 


varied  in  yield  per  acre  from  l.J  ti.  3(ir.  biisliels.  an«l  in  amount  of  rot  from  less  than 
one  to  over  «eventv-f..ur  jht  cent.  Sonu-  kin.ls  are  found  to  Iw  very  suw-eptible  to  rot, 
and  others  to  l)e' almost  immune.  The  table  quality  of  potatoes  vanes  tar  more 
than  many  people  realize  when  mealiness.  Havor.  and  apiwarance  of  dilTerent 
varieties  are  taken  into  consideration  and  are  carefully  determined. 

The  chief  aim  in  writinj?  this  bulletin  is  to  present  the  results  of  cTiwritnents 

and  of  investipitions  with  potatoes  carried  out  at  the  Ontario  Asric.ltural  ('ollejrc 

*and  throughout  the  Province  within  the  past  twenty-six  years.     The  information 

here  jfiven  should  l)C  of  real  value  to  our  potato 
jrrowers  in  tlieir  endeavor  to  improve  both  the 
quantity  and  the  quality  of  the  potato  crops  of 
(liitario. 

DESCRIPTION. 
The  potato  (Sohinnm  tuberosum  L.)  Ix-longs  to 
the  order  solanacen'  and  to  the    genus    solannm. 
This  genus  embraces  about  eight  hundred  and  fifty 
species,  many  of  which  are  ornamental  plants.  Only 
about  one-half  dozen  of  these  species  U-ar  tubers, 
and  of  these  the  potato  is  decidedly  the  most  im- 
portant.    The  potato  is  a  tuber  and  not  a  root. 
The  roots  of  a  potato  plant  are  fibrous,  branched, 
and  extend  in  various  directions  in  the  soil,  but 
mostly    in    the    upper    surface.      Some    of    the 
stems    grow    upwards     in    the     air     and     pro- 
duce  leaves,    while   others   grow   horizontally  in 
the  soil  and  produce  tubers.   'The  latter  are  called 
rhizt-.nes,  and  if  brought  above  ground  many  pro- 
duce leaves  instead  of  tubers.    Potatoes  are  simply 
the  enlarged  ends  of  underground  stems,  and  the 
eyes  are  really  buds.    Tubers  of  different  varieties 
when  grown  side  by  side,  or  even  in  the  same  hills, 
retain  their  purity.    It  is  supposed,  however,  that 
bud  variations  may  occur  in  potatoes  as  in  other 
plants.    The  flowers,  fruits  and  seeds  are  produced 
on  the  upright  stems.    New  varieties  are  pro<luced 
from  the  potato  seeds  which  are  alwut  the  size  of 
pin-heads,  and  these  new  varieties    when    estab- 
lished can  be  grown  in  their  purity  from  year  to 
year.     Tubers  used   for  planting  are  frequently 
and  conveniently  referred  to  as  seed  potatoes  and 
are  entirely  distinct  from  potato  seeds. 

HISTORY. 
Probablv  the  two  greatest  gifts  of  Am- 
erica to  the  rest  of  the  world  are  potatoes 
and  corn.  The  potato  is  a  native  of  mountainous  districts  of  tropical  and 
sub-tropical  America,  chiefly  from  Chili  to  Mexico,  and  even  as  far  north  as 
Colorado.  The  potato  was  cultivated  by  the  Indians  for  a  long  period  of  t  me 
before  the  discovery  of  America  by  Columbus.  According  to  history  the  potato 
was  taken  to  Spain,  Italy,  Ireland  and  England  from  South  and  North  America 
in  the  Sixteenth  Century.  It  was  first  regarded  as  a  curiosity,  and  its  growth 
was  exceedingly  limited.       As  late  as  1771  only  two  varieties  of  potatoes  were  M 


To{ks    and    Potatoes    produced 

from  a  tuber  kept  in  a 

vtrarm  room. 
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listed,  one  white  and  one  red.  As  the  value  of  the  potato  as  a  human  .wod  became 
known  it4  cultivation  spread  gradually.  It  is  now  grown  througliout  the  eiviliied 
world.  Its  ease  of  propagation,  its  abundant  yield,  and  its  excellent  food  qualities 
make  the  potato  one  of  the  most  popular  vegetablos  for  humanity. 

COMPOSITIOX  A\D  USES. 

PotattMs  are  essentially  a  starchy  food.  If  used  alone,  they  form  an  un- 
balanced ration,  but  if  used  in  conjunction  with  foods  rich  in  protein  such  as  m^at, 
fish,  eggs  and  milk  they  become  an  important  factor  in  forming  a  well  balanced 
diet.  The  average  percentage  composition  of  raw  and  of  boiled  potatoes  and  tho 
average  percentage  of  digestible  constituents  of  cooked  potatoes  may  be  given  as 
follows : 


Ch.'nii  al  Cuinposition. 

Digestible  Nutrients. 

Constituents. 

Raw  Potato.s. 

Cooked  Potatoes. 

Cooked  PoUtoes. 

Un  peeled. 

Peele,1. 

Peelid. 

Peeled. 

Wafvr 

Per  Cent. 

78.8 

2.2 

17.8 

.1 

1.1 

Per  Ctnt. 

78.3 

2.2 

18.4 

.1 

1.0 

Per  Ctnt. 

75.5 

2.6 

20.9 

.1 

1.0 

Per  Cent. 

Protein 

i.s 

19.6 
.1 

CarlxhydraUis 

Kit 

Ash 

•  •  •  • 

The  carbohydrates  ,irc  n.ade  up  of  starch,  sugar,  a  small  amount  of  crude 
fibre,  etc.  Analyses  were  made  in  the  Chemical  Department  of  our  College  of 
eighty-one  lots  of  potatoes  of  different  varieties  and  from  different  soils  and 
localities  in  Ontario  an.'  in  New  Brunswick.  It  was  found  that  there  was  a 
variation  in  percentage  of  dry  matter  from  16.4  to  26.6,  of  protein  from  1.48  to 
2^3  and  of  starch  fro-,  9.57  to  20.74.  The  average  amount  of  starch  from 
potatoes  grown  on  s  ..        ,  and  on  light  sandy  loams  was  16.0  per  cent,  and 

on  heavy  clay  loams  ent.    It  will  be  seen,  therefore,  that  the  amount  of 

starch  was  very  sin,    -  potatoes  grown  on  soils  of  decidedly  different  char- 

acter    in  a  test  of  varieties  of  potatoes,  grown  under  similar  conditions 

or  soil  and  climate,  mere  were  wide  differences  in  chemical  composition.  The 
table  quality  of  potatoes  was  influenced  more  by  variety  than  by  all  other  factors 
combined  such  as  locality,  soil  and  climate.  It  is  considered  that  under  normal 
conditions  a  high  percentage  of  carbohydrates  or  starch  causes  potatoes  to  be  dry 
or  mealy,  of  protein  to  be  waxy,  and  of  water  to  be  wet  and  so-^gA' 

Four  different  methods  have  been  used  at  our  College  for' determining  the 
quality  of  potatoes.  Chemical  analysis  furnishes  information  regarding  the 
amounts  of  the  different  constituents;  the  specific  gravity  test  gives  approximately 
the  percentage  of  starch:  the  physical  examination  of  the  cut  potatoes  shows  the 
appearance  of  the  tubers  and  indicates  roughly  the  amount  of  water,  etc.,  and  the 

rJ;«i  ^^nVi'  "?«»"°^^«' *^/  fla'°'  «"d  the  appearance  of  the  potatoes  for 
domestic  use.  Of  the  four  methods,  the  last  mentioned  is  by  far  the  most  satis- 
factory ,n  detemining  the  real  value  of  the  potatoes  for  eating.  If  unpeeled 
potetoes  are  cooked  by  steam  their  table  qualities  are  revealed  in  a  manner  which 
u  both  practical  and  convincing.  Special  attention  to  the  table  quality  of  potatoes 
will  be  given  m  this  bulletin.  t        j       ,~      ^ 


An  average  crop  of  potatoe*  removes  Icsh  fiTtilizing  constituents  from  the 
■oil  than  does  either  mangels  or  corn.  In  tl»u  rrovincu  of  Ontario  an  averii;;e 
yield  of  potatoes  removes  from  an  acre  of  land  ajiproximatoly  iwentj-tive  pound* 
of  nitrogen,  thirty-seven  pounds  of  potasli  and  eight  pounds  of  jliosphoric  acid. 

I'liL'  I'hit'f  use  of  tlie  potatoes  grown  in  the  I'rovinre  of  Ontnrio  is  for  the 
production  of  human  food.  Raw  potatoes  lose  about  twenty  per  cent,  of  their 
weight  when  peeled.  The  amount  which  i."  fed  to  farm  stock  in  most  seasons  is 
confined  largely  to  the  peelings,  the  culls,  niul  the  surplus  of  old  jwtatoes  on  hand 
in  the  suninier  when  the  new  crop  is  ready  f<>r  use.  Whrn  the  yi.  Id  per  acre  is 
large,  and  the  priio  per  busln'l  is  low,  a  much  larger  proportion  is  used  for  feeding 

S£eD   END. 


8TEM  END.. 

Transverse  and  Longitudinal  Sections  of  a  Potato:    1,  Eye;    2,  Skin;    3,  Cortical 

or  Cambium  Layer;     4,  External    Medullary   Layer;     5,  Internal  Medullary 

Layer,  pith  or  water-oore. 
A  good  potato  haa  a  wide  Cortical  Layer  and  a  narrow  or  small  Internal  Medullary 

area;    and  a  poor  potato  has  a  narrow  Cortical  Layer  and  a  comparatively 

large  amount  of  pith. 

to  farm  stock.  As  the  results  of  experiments  in  feeding  hogs,  Fjord  of  Denmark 
found  that  400  pounds  of  cooked  potatoes  equalled  100  pounds  of  mixed  grain; 
Senry  of  Wisconsin,  that  442  pounds  of  cooked  potatoes  equalled  100  pounds  of 
com  meal;  and  Potter  of  Oregon,  that  360  pounds  of  steamed  or  5B2  pounds  of 
raw  potatoes  were  equal  to  100  pounds  of  barley.     As  time  advances  it  is  probable 


that  potatoes  ma}-  be  used  ttomewlmt  mon;  extensivclv  in  Oiitarin  tluin  iit  imsoiit 
for  the  r  aniifacture  of  such  products  &»  starch,  potato  tloiir.  luriiiiifiiml  ^lui-osf, 
evajMiriKeil  i>..Iii1.r>.  etc.  Hullctiii  So.  47,  of  tiie  United  .State*  Department  of 
Agriculture,  printed  November,  1913,  refers  to  the  potato  crop  of  (ifrnmiiv  u^ 
follows:  "Forty  per  cent,  are  fed  to  stock,  twenty-eigiit  jht  cent,  nrc  iho>1  for 
table  purposes,  twelve  per  cent,  for  seed,  six  jH»r  cent,  for  alcoiiol,  four  per  cent. 
for  starch  and  related  products,  and  ten  per  cent,  decay." 

DISTiniUTloN. 


We  have  used  the  statistical  reports  of  the  United  Suite<  Department  of 
Agriculture  as  the  basi-  for  working  out  the  folhtwin;:  intere.-ting  informrtion. 
For  the  five  years  previou-  to  the  war  in  ?]urope.  from  VMK)  to  191.3  inclusive,  the 
average  of  the  world's  annual  production  of  potatoes  amounted  to  practically  five 
atiJ  one-half  billion  (5,5()ii,nO(»,(H)())  bushels.  It  is  interesting  to  note  that  this 
annual  production  was  contribute.!  by  the  dilTerent  continents  in  the  following 
order : 


Europe .  8!'. 5% 

North  America 8.07o 

Asia 1.1% 


.South    America 9% 

Australasia 4% 

Africa 1% 


Althouf^h  the  potato  originated  in  America  marly  ninety  per  cent,  of  the  wo.ld  s 
production  is  now  grown  in  Europe,  and  less  than  nine  per  cent,  in  North  and 
South  America  combined.  Of  the  five  years  referred  to  the  lowest  production 
was  made  in  1911,  and  the  highest  in  1913,  the  difference  being  practically  one 
billion  bushels. 

For  the  same  five-year  period  those  countries  of  the  world  which  made  the 
highest  average  annual  production  of  potatoes  were  as  follows: 


Germany 31.3% 

Russia 23.9% 

Austria-Hungary  .  .  .  13.3% 

France 9.0% 

United  States fi.G 

Great     Britain     and 

Ireland 4.7% 


Holland 2.1% 

Belgium 2.0% 

Spain 1.7% 

Canada 1."=% 

Sweden 1.2% 

Italy 1.1% 


For  the  period  referred  to  which  closed  with  the  year  1913  practically  cightv- 
six  per  cent,  of  the  potatoes  of  the  world  were  produced  in  those  countrio,--  which 
are  now  at  war  the  amounts  being  about  equal  for  the  countries  of  tlie  opposing 
forces.  The  average  yield  of  potatoes  per  annum  for  the  United  Kingdom  amounted 
to  2oi,438,200  bushels,  and  for  Ireland  ale  e  119,874.000  bushels.  Ireland,  there- 
fore, produced  nearly  one-half  of  the  potaio  crop  of  the  United  Kinsrdom,  and  2.2 
per  cent,  of  the  potato  crop  of  the  world. 

It  is  interesting  to  consider  the  potato  pro  .uction  in  its  relation  to  the 
population  of  the  different  countries.  Determinations  have  been  made  showing 
the  number  of  bushels  per  capita  in  some  of  the  principal  potato  growing  countries 
of  the  world.  For  these  determinations  the  average  yields  of  potatoes  for  the  five 
years,  from  1909  to  1913  inclusive,  have  been  used  in  connection  with  the  popula- 
tions of  the  different  countries  for  about  the  same  dates.    The  following  tabulated 


rmulU  show  in  order  the  countriei,  and  the  average  number  of  bushel*  produoad 
yearly  for  each  inhabitant : 


Ireland 86.0 

Qermany *.'6.K 

Holland 18.D 

Belgium 14.4 

Austria-Hungary  ....  12.0 

France 12.-.» 

Sweden 11.8 

Denmark 11.7 

Switzerland 11.5 


Canada 10.8 

Xorway 10.4 

Kussia 7.8 

Scotland 7.3 

Spain 4.7 

United  States   3.9 

England 2.7 

Italy 1.8 

Servia 5 


It  will  be  seen  that  alihmijfh  Ireland  produced  only  2.2  per  cent  of  the 
potatoes  of  the  world  she  grew  a  ^'r>->ater  (juaiitity  per  cnpita  than  any  of  the  other 
countries  under  consideration.  The  potatoes  of  Ireland  form  an  exceedingly  im- 
portant part  of  the  crop  production  of  that  count.-y. 

For  the  five-year  period  closing  with  191 1  the  potato  production  of  the  Unhed 
States  was  contributed  most  largely  by  the  States  of  New  York,  10.6  per  cent.; 
Michigan,  10  per  cent.;  Wisconsin,  9  per  cent.;  Maine,  7.4  per  cent.;  Minnesota, 
7.2  per  cent.;  Pennsylvania,  6.9  per  cent.;  and  Ohio,  4  per  cent.  These  seven 
States  furnished  more  than  one-half  of  the  potatoes  produced  in  the  American 
Union.  It  will  be  observed  that  the  States  here  referred  to  are  all  in  close  prox- 
imity to  Canada,  and  that  six  of  them  are  very  near  neighbors  of  Ontario.  The 
average  yearly  production  in  the  United  States  for  the  five-year  period  was 
practically  four  hundred  and  sixty  million  (460,000,000)  bushels. 

For  the  years  from  1910  to  1914  inclusive,  the  average  annual  potato  pro- 
duction of  Canada  was  75,189,776  bushels  according  to  the  Census  report  of  the 
Donirion.  The  greatest  production  was  in  1914  with  over  eighty-five  million, 
and  the  lowest  in  1910  with  less  than  fifty-six  million  bushels.  There  was  a 
decided  increa^  in  potato  production  in  1914  over  1910  in  each  of  the  Provinces, 
as  well  as  in  the  Dominion  as  a  whole.  The  average  potato  production  in  bushels 
for  the  five-year  period  for  each  of  the  Provinces  of  the  Dominion  wl.  ts  follows : 


Ontario 19,981,074 

Quebec 17,914,134 

New  Brunswick.     8,555,054 
Nova  Scotia   . . .     6,840,751 

British  Columbia. 


^.  E.Island 5,909,905 

Saskatchewan  .  .      4,840,468 
Manitoba       ...     4,566,968 

Alber'         4,144,580 

.     3,037,842 


It  will,  therefore,  be  seen  that  over  one-quarter  of  the  potatoes  of  Canada 
were  produced  in  Ontario,  'i'he  production  of  potato(  -  in  Ontario  was  about  equal 
to  the  combined  production  of  potatoes  in  the  three  Maritime  Provinces,  and 
somewhat  greater  than  the  combined  production  of  the  potatoes  in  the  four  Western 
Provinces. 

Potatoes  are  grown  in  every  county  of  Ontario.  According  to  the  reports  of 
the  Ontario  Bureau  of  Industries  those  counties  of  the  Province  which  produced 


to  biinuAl  trenge  of  upward*  of  one-half  nillior  butlieli  for  the  period  from  1910 
to  1914  iBcltuire,  were  u  follows : 


Simcoe I.l3:v»'>'> 

Middlesex '.iOi;i8-) 

York 860.127 

Grey 797,545 

Carleton 781,868 

Hittingt 01)6,858 

Dufferin  


Wellington  ...  . .  684,383 

Huron 620,935 

Bruce 570,631 

Ontario 5C8,919 

Went  worth  ....  51t,960 

Benf  raw 50M<9 

. . . .     503;i97 


Within  the  five-year  period  upwards  of  one  million  bushels  were  produied 
in  three  separate  years  hy  Simcoe  County,  and  in  one  year  by  each  of  the  Counties 
of  Middlesex,  York,  Grey  and  Tarleton.  Those  counties  of  the  Province  which 
produced  the  largest  quantities  of  potatoes  represent  the  western,  central  and 
eastern  portions  of  Old  Ontario.  Many  parts  of  New  Ontario,  also,  are  well 
suited  to  potato  growing  but  the  production  is  still  small  in  comparison  with  that 
of  some  of  the  older  counties. 

According  to  the  census  of  the  Dominici-  J  Canada  those  townships  whu-h 
were  highest  in  potato  production  were  in  the  following  order:  in  1891,  Erin, 
Wellington  County ;  (ilounster.  Russell  and  Osgowlc,  Russell  County;  Oarafraxa, 
Wellington  County;  and  Nei-ean,  Carleton  County;  and  in  1911,  Olouces  ar, 
Rtssell  County;  Caradoc.  Middlesex  County;  Vaughan,  York  County;  Caledon, 
Peel  County;  Mono,  Dufferin  County;  Erin,  Wellington  County;  and  Osgoode, 
Russell  County.  Unfortunately,  the  crop  production  was  not  taken  by  townships 
in  the  census  of  1901,  and  consequently,  the  results  for  that  year  cannot  be 
presented. 

VALUE  OF  EXPERIMENTS. 

For  accurate,  specific  information  of  comparative  methods  of  potato  grov 
the  growers  must  depend  largely  on  the  experiments  and  the  investigations  of 
Agricultural  Collet;e8  and  the  Experiment  Stations.  These  institutioi.^  are  ir.  a 
position  to  do  work  which  it  would  be  practically  impossible  for  priv-^e  farmers 
to  carry  out.  Comprehensive,  systematic  experiments  in  the  field  •  d  in  the 
laboratory  are  necessarily  expensive  and  are  beyond  the  .ueai-s  of  the  individual 
farmers.  In  many  instances,  however,  the  growers  can  w,  :  .  m  a  definite  and  a 
systematic  way  with  the  Experiment  Stations  in  conducting  co-operative  tests  on 
individual  farms.  Such  a  scheme  can  be  made  to  furnish  important  results  not 
only  for  the  experimenters  themselves  but  also  for  the  farmers  generally.  One  of 
the  encouraging  features  of  our  day  is  the  knowledge  that  men  are  introducing 
system  into  their  schemes  for  improvement,  and  have  found  that  by  careful  e-  - 
perimenting,  in  accordance  with  an  orderly  plan  they  can  make  much  more  rapid 
progres.^  and  avoid  many  disheartening  failures. 

At  ihe  Ontario  Agricultural  College  about  forty  distinct  experiments  with 
potatoes  have  been  conducted  in  field  plots.  Each  of  these  exoeriments  has  ex- 
tended over  a  period  varying  from  five  to  twenty-six  years.  As* supplementary  to 
the  work  at  the  College  an  average  of  about  1,600  farmers  have  conduc  .d  annually 
on  their  own  farms  co-operative  tests  with  potatoes.  The  material  and  the  in- 
structions for  this  co-operative  work  have  been  sent  from  the  College,  through  the 
medium  of  the  Ontario  Agricultural  and  Experimental  Union.  A  large  number 
of  the  farmers  of  the  Province  have  become  very  enthusiastic  over  the  co-opera- 


Sectional  views  showing  about  one-half  of  the  Experimental  grounds  at  the  Ontario 

Agricultural  College. 

tire  experimental  work  which  they  have  continued  from  year  to  year.  This  ex- 
perience and  this  enthusiasm  have  enabled  many  to  conduct  the  work  with  com- 
mendable accuracy,  and  with  marked  success  and  to  the  decided  advantage  of  both 
tiiemselves  and  others. 
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The  experimental  grounds  at  the  Ontario  Agricultural  College  con.«i8t  of 
about  seventy-five  acres,  and  are  under  the  control  of  the  Department  of  Field 
Husbandry.  The  grounds  are  divided  into  fully  two  thousand  plots,  on  which 
experiments  are  being  conducted  annually  with  varieties  of  potatoes  and  other 
farm  crops;  with  artificial,  green  and  barnyard  manures;  with  methods  of  cultiva- 
tion, selections  of  seed  and  dates  of  seeding;  with  treatments  for  insects  and 
diseases  detrimental  to  the  potato ;  etc. 

The  plots  vary  in  size  according  to  the  requirements  of  the  different  experi- 
ments, and  the  yields  per  acre  are  determined  from  the  actual  yields  of  the  plots 
in  all  cases.  In  the  potato  tests  the  general  plan  is  to  plant  in  rows  three  and 
one-third  links  (26^  inches)  apart  with  the  sets  twelve  inches  apart  in  the  rows. 
The  same  distance  is  allowed  between  two  plots  as  between  two  rows  of  the  same 
plot.  In  some  cases  check  rows  of  potatoes  are  grown  between  the  plots.  It  will, 
therefore,  be  seen  that  there  are  no  paths  left  between  the  plots  of  potatoes.  In 
most  cases  a  plot  consists  of  three  :~ows  each  four  rods  long.  Generally  the  ex- 
periments are  conducted  in  two  or  three  places  each  season.  All  of  the  experi- 
ments are  conducted  with  the  greatest  of  care  and  for  several  years  in  succession 
in  order  to  secure  results  of  the  higliest  possibjp  value.  An  immense  amount  of 
thought  and  care  is  required  in  planning,  supervising,  and  examining  these  plots, 
and  in  studying,  comparing  and  summarising  the  results  for  publication. 

SOILS. 

A  portion  of  tlie  experimental  grounds  at  the  College  has  a  gentle  slope 
towards  the  south,  another  portion  towards  the  north,  and  a  part  of  the  land  is 
comparatively  level.  The  most  of  the  soil  is  what  might  be  termed  an  average 
clay  loam.  The  bottom  lands  are  tile  drained  and  contain  rather  more  vegetable 
matter  than  the  higher  portions  which  have  a  natural  drainage.  The  potato 
experiments  have  been  rotated  over  the  different  sections  of  the  grounds  from  year 
to  year.  Great  care  has  been  taken  to  secure  uniformity  of  soil  for  all  the  plots 
used  for  each  experiment  in  any  season.  The  grounds  are  considered  to  be  ex- 
ceptionally well  adapted  to  experimental  work  for  Ontario. 

Potatoes  can  be  grown  satisfactorily  on  almost  any  fertile  and  friable  soil 
which  is  either  naturally  or  artificially  well  underdrained.  Good  soils,  whether 
loams,  sandy  loams,  or  friable  clay  loams  might  be  mentioned  as  particularly  well 
suited  for  the  potato  crop.  Sandy  loams  are  especially  favorable  for  the  pro- 
duction of  potatoes  for  early  use.  On  light  sands,  heavy  clays,  and  black  muck 
soils  the  growing  of  potatoes  is  usually  more  difficult,  aUhough  good  results  are 
sometimes  obtained  from  evrn  these  soils.  The  most  of  the  soils  of  Ontario  are 
very  well  adapted  to  potato  production  providing  they  are  properly  underdrained 
either  naturally  or  artificially.  Some  sections  are  particularly  well  suited  to 
potato  growing  on  a  large  commercial  basis. 

ROTATIONS. 

The  usual  four  years'  rotation  in  the  experimental  grounds  at  the  College  is 
as  follows:  potatoes,  grain,  pasture  and  grain.  Of  the  land  under  rotation  the 
grain  plot^  require  one-half,  the  cultivated  crops  one-quarter,  and  the  pasture  one- 
quarter  each  year.  The  four  years'  rotation  in  the  Farm  Department  at  the  College 
is  potatoes,  grain,  and  two  years  of  clover  and  grass.  A  farorite  thrte  years' 
rotation  in  some  sections  of  the  country  is  potatoes,  grain  and  cloref. 

A  large  number  of  Ontario  farmers  were  written  to  from  the  College  and 
asked  the  following  question :  •'  After  what  crops  do  yon  prefer  to  plant  potatoee? '» 
Three  hundred  and  seventy-five  answers  were  received.    The  crope  selected  were 
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in  the  following  order:  clover,  grass,  oats,  peas,  other  grafns  and  com.    CloTer 
and  alfalfa  soda  form  an  excellent  preparation  for  potatoes. 

The  wise  man  gives  proper  attention  to  the  rotation  of  crops  for  his  farm. 
The  kind  of  farming,  character  of  soil,  proximity  to  market,  amount  of  labor 
available,  and  many  other  features  need  to  be  con&idered  in  planning  a  rotation  for 
the  best  results.  As  far  as  practicable  it  is  a  good  plan  to  have  each  crop  in  the 
rotation  a  helpful  preparation  for  the  crop  which  is  to  follow.  A  rotation  embody- 
ing a  cleaning  crop,  a  nurse  crop,  and  a  leguminous  or  fertilizing  crop  contains 
features  of  much  importance.     Potatoes  form  one  of  the  best  cleaning  crops  which 


Machines  for  Cutting  Potatoes   for   Planting. 
(1)  Small  machine;    (2)  Large  machine. 

can  be  used  in  a  rotation.    The  thorougli  cultivation  of  the  potatoes  leaves  the 
land  in  an  excellent  condition  for  the  crop  which  is  to  follow. 

CULTIVATION  OF  SOIL,  AND  CUTTING  AND  PLANTING  POTATOES. 

Many  of  the  questions  regarding  the  cultivation  of  the  soil,  the  preparation  of 
the  seed  and  the  planting  of  the  potatoes  will  be  answered  through  the  results  of 
the  experiments  which  are  discussed  in  this  bulletin.  It  seems  necessary,  however, 
to  make  a  few  additional  notes  under  the  foregoing  heading. 

Preparation  of  Soil. — Potatoes  do  exceptionally  well  after  sod,  and  espec- 
ially after  clover  sod.  If  fresh  stable  manure  is  to  be  used  it  is  a  good  plan  to 
plow  the  land  deeply  in  the  early  part  of  the  autumn,  and  at  a  later  date  to 
cultivate  the  soil  and  give  it  a  dressing  of  manure,  after  which  it  can  be  put  into 
ridges  about  thirty  inches  wide  with  a  double  mould-board  plow.  This  protects 
the  manure  and  the  mellow  soil  in  the  ridges  and  enables  the'  air  and  the  frost  to 
come  into  direct  contact  with  the  subsoil  in  the  furrows.  It  is  the  practice  of  some 
potato  growers  to  place  the  manure  on  the  sod  in  the  summer,  aatmnn,  winter  or 
spring  and  '.u  plow  the  sod  with  its.  top  dressing  of  manure  before  planting  time. 
If  potatoes  follow  com  or  roots  the  fresh  manure  is  often  used  to  advantage  with 
the  latter  instead  of  the  former.  When  potatoes  come  after  a  grain  crop  the 
•tubble  land  is  frequently  worked  on  the  surface  as  soon  as  possible  after  harvest  in 
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order  to  conserve  soil  moisture  and  to  induce  tlie  weed  seeds  to  germinate.  With 
this  preparation  the  land  is  in  excellent  condition  to  be  plowed  to  a  good  depth  in 
the  autumn  even  though  the  weather  is  comparatively  dry.  If  manure  is  applied 
to  the  land  in  the  spring  for  the  potato  crop  it  should  be  well  rotted  and  mixed 
throughout  the  soil  instead  of  being  placed  with  the  seed  pocatoes  in  the  rows  aa 
the  manure  has  the  tendency  of  increasing  the  scab.  The  cultivation  of  the  soil 
for  potatoes  should  be  deep  and  thorough.  There  are  but  few  crops  which  respond 
more  readily  than  potatoes  to  the  careful  preparation  of  the  seed  bed. 

Gutting  Seed. — Potato  sets  should  be  made  compact  in  form  and  as  even 
in  weight  as  possible.  It  is  a  good  practice  to  take  the  first  set  from  the  stem 
end,  to  cut  slantingly  across  the  potato,  and  finally  to  divide  the  seed  end.  The 
number  of  sets  which  a  single  tuber  will  furnish  depends  upon  the  size  of  the 
potato  as  well  as  upon  the  size  of  the  individut^l  sets  which  are  to  be  made.  The 
number  of  eyes  in  each  piece  has  some  influence  but  the  comparative  size  of  the 
sets  has  a  greater  influence  on  crop  production.  For  uniformity  in  results  the 
potato  sets  should  be  nearly  equal  in  weight  and  should  contain  about  the  same 
number  of  eyes  in  the  different  pieces.  Potatoes  are  usually  cut  by  hand,  but 
there  are  a  number  of  potato-cutting  machines  on  the  market  of  different  styles, 
sizes  and  prices. 

The  following  table  gives  the  results  of  cutting  three  hundred  sets  of  each  of 
two  varieties  of  potatoes,  one  hundred  with  each  of  two  machines,  and  one  hun- 
dred by  hand: 
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The  results  here  presented  show  that  in  uniformity  in  the  weights  of  the 
sets  and  in  the  number  of  eyes  jht  set  the  hand  cutting  gave  nnich  better  results 
than  the  machine  work.  In  three  out  of  the  four  tests  from  eigiit  to  twenty-Hve 
per  cent,  of  the  sets  cut  with  the  niaciunes  contained  no  eyes  whatever.  It  is 
good  economy  to  take  great  pains  in  preparing  seed  potatoes  for  planting.  Tlie 
reader  is  requestetl  to  carefully  study  tlie  results  of  experiments  along  this  line 
as  presented  in  this  bulletin. 

Planting  and  Cultivation. — Potatoes  should  Ite  planted  with  regularity 
whether  tlie  tubers  are  dropped  l)y  hand  or  by  ma<hinery.  If  the  pat<iies  are 
small  it  is  usual  to  make  the  furrows  with  a  single  or  a  <louble  mould-board  plow, 
to  drop  tlie  potatoes  by  hand  and  to  cover  the  seed  by  splitting  the  ridges  with 
a  plow  having  cither  a  single  or  a  double  mould-lioard.  In  the  exjierimental 
work  at  our  College  the  double  mould-lmard  plow  is  useil  extensively.  Wiieii 
potatoes  aro  grown  in  large  areas  machinery  is  generally  used  for  planting  the 
crop.  There  are  various  makes  of  these  machines  now  sohl  by  manufacturers.  The 
potato  ])lanter  opens  the  furrow,  drops  the  sets,  covers  the  seed,  nnd  if  desiral)le 
applies  the  commercial  fcrtili^er  in  the  one  operation.  A  machine  of  the  Picker 
type  can  Itc  operated  by  one  man.  Some  growers  object  to  tiiis  style  of  machine 
as  it  punctures  the  potatoe.s  a. id  sometimes  causes  blanks  l)y  missing  the  sets. 
The  jilatform  type  of  machine  is  operated  by  two  men,  and  a  full  planting  can  be 
obtained  if  the  man  who  fills  the  sections  in  the  feeding  platform  is  thorough 
in  his  work.     A  good  jwtato  planter  gives  highly  satisfactory  results. 

Soon  after  planting  the  field  should  lie  lightly  harrowed  to  smooth  the 
surface,  to  check  tlie  germinating  weed  seeds,  and  to  conserve  soil  moisture.  This 
process  can  l)e  rei)eated  just  as  the  young  plants  are  appearing  through  the 
ground.  As  soon  as  the  plants  are  up  the  soil  between  the  rows  should  be  culti- 
vated deeply.  Other  cultivations  shoul(i  follow  every  week  or  ten  days  according 
to  weather  conditions,  should  become  more  shallow  as  the  season  advances,  and 
should  be  continued  until  the  tops  come  together  between  the  rows.  Thorough 
cultivation  mellows  the  soil,  conserves  the  moisture,  kills  tlie  weeds,  and  greatly 
assists  in  the  production  of  large  yields  of  well  formed  tubers. 


CHAXGE  OF  SEED. 

The  frequent  and  the  indiscriminate  change  of  seed  potatoes  from  one  farm 
to  another  has  been  practised  l)y  a  large  miniber  of  people  in  past  years.  Any 
reliable  information  on  the  jwrplexed  question  of  the  change  of  seed  should  be 
welcome.  If  it  is  necessary  to  change  seed  potatoes  every  few  years  in  order 
to  maintain  vigor  and  vitality  the  work  of  trying  to  improve  potatoes  by  hill 
selection  or  from  seedlings  would  be  discouraging  whether  conducted  at  an  experi- 
ment station  or  on  the  individual  farms. 

Home-grown  Seed  Potatoes.— At  the  Ontario  Agricultural  College  five 
varieties  of  potatoes  have  been  grown  for  twenty-six  years  in  succession  without 
any  introduction  of  tubers  from  an  outside  source.  Care  has  been  taken  each 
year  to  select  from  the  crop  produced  good  seed  potatoes  for  planting  in  the 
experimental  grounds  in  the  following  spring.  No  hill  selection  has  taken  place  in 
any  year  in  connection  with  this  experiment.  The  fertility  of  the  soil  has  probably 
remained  about  uniform  as  in  the  four  years'  rotation  in  which  the  potatoes  were 
grown,  three  f,  crops  were  removed  from  the  land,  barnyard  manure  was 
used  once,  and  no  commercial  fertilizers  were  applied. 
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The  remits  of  the  experiments  are  both  interesting  and  suggestive.  Starting 
with  1890,  the  first  year  of  the  experiment,  the  average  yields  per  acre  per 
annum  for  the  five  varieties  for  the  five-year  periods  were  as  follows: 

1890-1804 111.1  bushels. 

1896-1899 212.I      " 

1900-1904 H7.2      " 

1905-1909 2M.7      " 

1910-1914 Jll.l       " 

The  average  yield  for  the  whole  period  of  twenty-five  years  was  200.4  and  for 
the  last  five  years  211.1  bushels  per  acre.  The  average  yields  for  the  second, 
fourth  and  fifth  periods  were  comparatively  close,  the  yield  for  the  first  period 
was  low,  and  that  for  the  third  was  high.  In  the  first  period  three  out  of  th« 
five  seasons  were  somewhat  unfavorable  for  potato  production,  and  in  the  third 
period  only  in  one  year  was  the  yield  below  normal.  The  average  annual  yield 
per  acre  for  the  last  period  was  23  bushels  greater  than  the  average  of  the  other 
four  periods.  According  to  the  reports  of  the  Ontario  Bureau  of  Industries  the 
average  yield  of  potatoes  for  the  Province  for  the  five-year  period,  from  1910 
to  1914,  inclusive,  was  125.6  bushels  or  an  annual  yield  per  acre  of  85.5  bushels 
less  than  that  produced  from  the  five  varieties  grown  at  the  College  for  the  same 
period,  and  after  having  been  grown  for  twenty  years  previously  on  the  same  farm 
without  change  of  seed.  The  ten  highest  average  annual  yields  were  produced 
after  the  first  five-year  period  of  the  experiment.  The  average  results  of  the  five 
varieties  show  a  higher  annual  yield  per  acre  for  the  latter  as  compared  with  the 
former  thirteen  years  of  the  experiment.  It  is  interesting  to  note  that  the  average 
yield  per  acre  of  the  five  varieties  in  1316  was  exactly  thirty  bushels  per  acre 
greater  than  that  of  1890.  This  increase  was  made  in  spite  of  the  fact  that 
the  year  1915  was  an  exceptionally  severe  one  for  potato  growing  in  Ontario. 

In  each  of  three  Cifferent  years  previous  to  1900  the  five  varieties  of  potatoes 
were  carefully  tested  for  table  quality,  including  mealiness^  flavor  and  appearance. 
On  scoring  the  table  quality  of  the  same  varieties  and  in  the  same  way  in  the 
years  1913  and  1914  it  was  found  that  the  average  quality  was  practically  the 
same,  being  slightly  in  favor  of  the  potatoes  produced  in  the  later  years. 

These  results  show  that  potatoes  have  been  grown  on  average  clay  loam  on 
the  one  farm  for  at  least  twenty-six  years  without  any  perceptible  decrease  in 
either  productiveness  or  table  quality.  In  fact  the  tendency  seems  to  have  been 
towards  a  slight  increase  rather  than  towards  a  decrease  in  both  yield  and  quality. 

Sources  of  Seed  Potatoes. — In  each  or  four  years  an  experiment  has  b  n 
conducted  at  the  College  in  testing  under  uniform  conditions  potatoes  obtained 
from  different  sources.  For  instance,  eighteen  lots  of  Empire  State  potatoes  were 
secured  from  eight  different  sources,  five  being  in  the  Province  of  New  Brunswick, 
and  three  in  Ontario.  Seed  potatoes  grown  about  one  hundred  and  forty  miles 
north  of  Guelph  in  Mnskoka  district,  near  the  Muskoka  Lakes,  have  given  a 
higher  yield  per  acre  than  those  obtained  from  any  other  source  in  each  of  the 
four  years  of  this  experiment  Somewhat  similar  results  to  those  obtained  at 
Guelph  have  been  secured  by  other  experimenters.  Seed  potatoes  grown  in  Scot- 
land gave  excellent  results  in  the  experiments  conducted  on  the  Experimental 
Farm  of  Cambridge  University  in  England.  W  T.  Macoun  of  the  Central  Ex- 
perimental Farm  at  Ottawa,  has  obtained  high  records  from  seed  potatoes  produced 
at  Indian  Head,  Sask.  It  is  a  common  practice  of  some  of  the  potato  growers 
of  the  warmer  climates  to  purchase  their  seed  potator    occasionally  from  a  northern 
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district  posseuing  a  cooler  clinute.    Some  light  may  be  thrown  on  thia  rabjeet 
by  the  results  which  are  presented  under  the  heading  which  follows. 

Immature  Seed  Potatoes.— An  experiment  has  been  conducted  at  the  OoUege 
in  each  of  four  years  in  testing  the  value  of  immature  potatoes  for  seed  pwipoaos. 
Six  varieties  of  potatoes  comprising  two  each  of  the  early,  the  medinm  and  tba 
hte  kinds  were  planted  at  intervals  of  two  weeks,  from  May  31st  until  July  l«th, 
and  tubers  of  each  variety  were  obtained  from  each  of  the  four  crops  and  all 
wc  -i  planted  about  the  first  of  June  in  the  following  year.  The  aTcrage  of  the 
four  years'  results  in  bushels  per  acre  per  annum  from  seed  potatoes  obtaiud 
irom  each  of  four  dates  of  planting  two  early,  two  medium,  and  two  late  varieties 
•re  as  follows: 


BESUI'»'S  FROM  PLANTING  MATURE  AND  IMMATURE  SEED  POTATOES. 


Seed  Potatoes  obtained' 

from  the  crops  pro-' 

^duced  from  theplaut- 

'  iiiKS  of  the  followins 

'  dates  of  previous  yeari 


Average 
Percentage 
Maturity. 
Sept.  lltb. 


Early 
2  Varieties 
(8  tests). 


Medium 

2  Varieties 

(8  tesU). 


Mayaist 67 

June  14th ,  56 

June  28th l  56 

Jnlyl2th 63 


192.01 
201.36 
211.39 
221.36 


191.67 
185.94 
184.33 
209.20 


Ute 

2  VarieUes 

(8  tests). 


1M.44 
197.09 
209.80 
227.82 


Avence 
SVarietiM 
(24  tola) 


IB.I7 
1S4.n 

ni.M 

21t.« 


Potatoes  produced  from  immature  seed  were  slightly  later  in  maturing  *li«Tt 
those  produced  from  seed  which  was  ripe. 

Immature  potatoes  have  a  specio.!  value  for  seed  purposes  according  to  the 
results  of  the  experiments  which  we  have  conducted.  The  superior  valne  of 
northern  grown  potatoes  is  probably  due  to  the  fact  that  they  are  piodnoed  in 
a  cool,  short  season  and  are  harvested  at  an  early  date  and  before  they  are  folly 
matured.  The  special  value  of  seed  potatoes  grown  at  a  hij^  eteration  oonld 
probably  be  explained  in  the  same  way.  Somewhat  similar  results  might  be 
obtained  in  a  warmer  climate  by  using  the  second  crop  or  immature  potatoes  for 
seed  or  by  growing  the  seed  potatoes  on  heavy  damp  land,  in  the  shade  of  trees 
or  under  a  mulch  of  from  four  to  six  inches  of  straw  or  of  coarse  manure.  The 
results*  of  experiments  conducted  in  Nebraska  have  shown  that  seed  potatoes 
grown  under  a  mulch  have  compared  favorably  with  seed  potatoes  obtained  from  a 
more  northerly  district,  ^v  should  be  remembered  that  a  potato  is  an  underground 
stem  and  not  a  seed.  Tlie  study  of  immature  potatoes  for  crop  production  has  an 
important  bearing  on  potato  growing  an  .  particularly  so  in  the  warmer  climates. 

Small  potatoes  can  be  divided  into  the  following  three  classes:  (1)  the  best 
tubers  from  choice  seed  planted  late;  (2)  the  late-formed  tubers  from  strorg, 
robust  plants;  and  (3)  the  tubers  produced  from  weak,  inferior  plants.  The 
tubers  from  either  class  one  or  class  two  would  be  likely  to  produce  good  yields 
and  those  from  class  three  unsatisfactory  results.  In  using  small  seed  tubers 
taken  from  potatoes  of  the  general  crop  there  is  danger  of  securing  those  belonging 
to  the  third  class. 


*Mulched  poUtoes  for  seed  purposes  in  Eastern  Nebraska.    Bulletin  No.  14S.  UnJ- 
▼erslty  of  Nebraska.  1915. 
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VARIETIES,  AND  VARIETY  TESTS. 


•?•*  -There  are  far  too  many  varietii-s  of  {Mtatoes  ftnmn  on  the  farms  of  Ontario. 
'•Phis'  is  one  of  the  greatest  weakiicum's  in  the  fiotato  industry  of  the  Province. 

"-It  is  a  defect  which  sliouhl  be  remedied  as  soon  as  possible.  If  Ontario  would 
confine  herself  to  a  few  of  the  best  varieties  of  {lotatoes  the  annual  crop  would 
'Ikj  increased  in  yield,  in  quality,  and  in  conimenial  value.  Owing  to  the  com- 
parative ease  with  which  new  varieties  are  originated  from  jMjtato  seed  the  numl)er 
of  named  sorts  has  l)ecome  very  large.  Seed  agents,  seedsmen,  and  proweis  arc 
constantly  intriMlucing  new  kinds  l)efore  their  relative  worth  for  the  Province 
has  l)een  properly  determined  by  comparative  experiments.  Many  of  the  new 
kinds  are  introduced  by  advertising  literature  and  by  travelling  salesmen  repre- 


Potatoes  of  the  Empire  State  variety 


senting  American  seed  firms.  Agents  go  from  house  to  house  and  sell  small 
quantities  of  potatoes  at  high  prices.  These  are  usually  grown  locally  to  a  limited 
extent.  There  is  scarcely  a  locality  that  does  not  grow  several  varieties  which 
makes  it  very  difficult  to  furnish  car  lots  of  uniform  potatoes. 

In  1914,  thirty-five  Agricultural  Societies,  in  eighteen  counties  and  districts 
of  Ontario,  used  potatoes  for  the  Field  Crop  Competitions.  The  number 
of  fields  of  potatoes  entered  in  the  separate  Societies  varied  from  ten  to 
twenty-five.  T'>ere  were  in  all  four  hundred  and  fifty-four  (4,'>4)  entries,  or 
an  ftTerage  of  thirteen  for  each  Society.  No  restriction  was  placed  on  the  number 
of  varieties  entered.  The  reports  show  that  there  were  over  one  hundred  named 
varieties  of  potatoes  pntered  in  the  Field  Crop  Competitions  in  the  one  season. 
Of  this  number  sixty-eight  varieties  received  prizes,  fifty-two  varieties  were  entered 
only  once,  nine  varieties  ten  or  more  times,  and  three  varieties  over  thirty  tinies. 
The  number  of  varieties  in  the  separate  competitions  varied  from  three  to  thirteen. 
The  societies  which  had  less  than  five  varieties  in  the  competition  were  Caradoc 
and  Strathroy,  Middlesex  County,  each  3:  Rainy  River  Valley,  Rainy  River  dis- 
trict, 3 ;  Vemer,  Nipissing  district,  3 ;  Trafalgar,  Halton  County,  4 ;  and  Rocklyn, 
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Grey  County,  4.  Tliose  wK-ietics  wlii»h  enttTt'd  tlio  jf'"*'"'*'''^  number  of  varieties 
were  Oliver,  Thunder  Bay  illHtrict.  13:  South  Mui«i<oka,  Muskoka  (ti^trict,  11, 
Scephentwn  and  Watt,  Mu^koka  dixtriit,  II:  Parry  Sound.  I'arry  Sound  dintrid, 
10,  and  Armour,  Hyerson  and   BurkV   Failn.    I'arry   Sound   di^itrict,   10. 


Potatoes  of  the  Davles'  Warrior  variety.  This  lot  of  potatoes  took  the  Cham- 
pionship Prize  in  a  competition  of  all  the  different  lots  of  potatoes  shown 
in  the  regular  classes  at  the  Provincial  Winter  Fair  held  in  Guelph  in 
December,  1915. 


Potatoes  of  the  Early  Rose  variety. 


These  facts  show  the  real  neeessitv  of  te.«ting  a  large  number  of  the  different 
varieties  of  potatoes  under  uniform  conditions  in  order  to  compare  the  relative 
merits  of  the  various  kinds.     This  has  l)een  done  with  great  care  at  the  Ontario 
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i£S"S*  ^^\.  '^^  ."^**  '"  "^  •»•»•»  '•^"«  ••  •  g*""*!  guide  Md 
•••oaMrendt  in  the  elimmttion  of  miny  of  the  rtrieties  now  grown  in  Ontario. 

.*  ♦1^..  1?    ?^  ".!"!^  ^■"'*'''  <*'  P*'*^**^  •>•'«  ^o  «nder  experiment 

5l^,*^!?1!L.^*"'y  ■"  *»'  **»*"  ^^'^  »^°  S™*"  '»'  •*  l«"t  five,  .nd  Mm. 
torfiftoen,  twenty  or  even  twenty-six  years.  After  five  year.'  trial  the  poorer 
wiebea  are  dropped  and  the  better  ones  are  continued  in  the  experiment.    New 

I'^Z  T  'If-  r'  ^  r"'     ^°  *^*  ""''^y  t«*«  good  ••ed  potatoe. 

■»  need  for  planting  each  year,  but  there  is  no  hill  selection.  A  fourvears' 
rotahon  consisting  of  potatoes,  grain,  pasture  and  grain  is  used.  The  land  for 
the  potatoes  IS  plowed  ,n  the  autumn.  No  commercial  fertilizers  are  applied  iu 
tteTanety  tests  but  the  lan.^  ,s  given  a  dressing  of  twenty  tons  (about  twelve 
loMlB)  of  farmyard  manu  per  acre  each  four  years.  When  practicable  the 
manure  is  spread  on  the  pwwed  land  in  the  autumn  and  the  soil  is  placed  into 
thirty-inch  ridges  w.th  a  double  mould-board  plow.  The  land  is  cultivated  in 
thejjnng  and  he  manure  thoroughly  mixed  with  the  soil,  and  the  varieties 
fsiS'-^  7  ^^^^J^f  ^****'  P*"*  °*  ^''y  '°  ^'^^  *»»'««  "d  one-third  links 
i™^  ^^^  -^^  ■  !l  *f?!I  T""^'  *''  "^'^  ""«*y  «'  P"^**"*"  "e  cut  into  one 
^^.^  wnejr-eight  (198)  pieces  which  are  planted  one  foot  apart  in  three 
rows  each  four  rods  long  After  planting  is  done  the  surface  soil  is  kept  stirred 
w^tha  hwrow  or  a  weeder  until  the  potatoes  are  nicely  up.  A  scuffler  is  used 
be^n  the  rows  and  level  cultivation  is  followed.  Paris  green  or  commercial 
tead  arsenate  and  Bordeaux  mixture  are  used  for  spraying  the  vines  three  or 
four  tiines  each  year.  Careful  notes  are  kept  of  the  varieties  when  growing  and 
when  ripening  The  potatoes  after  being  harvested  are  sorted,  weighed  and 
carefully  examined. 

The  table  quality  of  the  varieties  under  test  is  determined  in  the  autumn. 
the  winter  or  in  the  early  spring,  and  usually  every  second  year.  This  feature 
of  the  work  has  received  the  special  attention  we  believe  its  importance  demands. 
For  mfonnahon  regarding  the  mr'hod  adopted  in  determining  the  table  quality 
of  fte  Tanet.es  of  potatoes  the  reader  is  referred  to  the  special  section  of  this 
bulletin  under  the  title  "Table  Quality  of  Potatoes" 

Both  the  yields  of  the  tota!  crop  and  of  the  marketable  potatoes  are  determined 
e«!h  K«son.  Those  are  classed  as  marketaHe  which  are  at  least  one  and  one-half 
inchM  in  diameter  as  determined  by  a  machine  for  sorting  potatoes 

The  table  here  presented  gives  the  average  results  for  five  successive  years 
of  each  of  one  hundred  and  sixty-four  varieties  of  potatoes  grown  in  the  experi- 
mental grounds  at  the  College. 
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CHARA    ^ERISTICS,  YIELDS  AND  TABLE  QUAUTIE8  OF  164  VARIETIES 
OF  POTATOES  GROWN  FOR  FIVls:  YEARS  IN  SUCCESSION. 


Varietief. 


Mktttritjr. 


B  whalt  par 
Tkble  giwlitjr  Ken. 

(AT«raa«  2  YMn.HAre.'gaSrn.) 
Biuibel.aoib*. 


Color. 


1. 
2. 
3. 
4. 
S. 
6. 
7. 
8. 
». 
10. 
11. 
U. 
13. 
14. 
16. 
18. 
17. 
18. 
19. 
20. 
SI. 
22. 
23. 
24. 
36. 
26. 
27. 
28. 
29. 
80. 
31. 
32. 
33. 
34. 
3S. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
60. 
61. 
62. 
63. 
64. 
65. 
66. 


Empire  State 

Roie's  New  Invincible.... 

American  Wonder 

Rural  New  Yoi'ker  No.  8. 

Pearl  of  Savoy 

Morning  Star 

Governor  Foraker 

Stiver  King 

Early  Rom 

Oreen  Mountain 

IrUh  Daisy 

Dempaey'a  Seedling 

White  EUephant 

Early  May  Flower 

DakoU  Red 

Late  Rom 

Alexunder'a  Prolillc 

Woodbury  White 

Bumaby  Mammoth 

Burpee's  Superior 

Columbua 

Sweet  St.  Vernal 

Island  McDonald 

Great  Divide 

Wilson's  First  CL.lce 

The  Ideal 

Farmers'  Alliance 

Bin  Nye 

State  «f  Maine 

New  Queen 

The  Daisy 

Thunderbolt 

Halo  of  DakoU 

Hotel  Favorite 

St.  Patrick 

Tro>  Seedling 

Early  Oxford 

Pride  of  the  West 

Delaware 

Watson's  Seedling 

Oameta 

Rural  Blush , 

Badger  State 

Elarly  Yorker 

Early  Harvest 

Burbank's  Seedling 

FiUbasket 

June  Eating 

Crown  Jflwel 

Clark's  Nonsuch 

Bruce's  White  Beauty 

Adirondack 

Ohio  Junior 

Scotch  Regent 

Rochester  Rose 

Advance 


Late 

L«te 

Late 

L«t« 

Late 

Ute 

Utc 

Medium  .. 
Meaium  .. 

Late 

Late 

Late 

Late 

Medium  .. 

Ute 

Medium  .. 

Ute 

Ute 

Ute 

Ute 

Ute 

Ute 

Medium  .. 

Ute 

Ute 

Early  .... 
Medium  ., 

Ute 

Ute 

Very  late, 
Medium  .. 
Medium  .. 
.Medium  ., 
Medium  ., 
Medium  ., 
Very  late. 
Medium  .. 

Ute 

Ute 

Medium  ., 
Medium  .. 
Very  late. 
Medium  .. 

Ute 

Early  .... 
Medium  ., 

Ute 

Ute 

Early  ... 
Medium  . 
Medium  . 

Ute 

Early  ... 

Ute 

Ute 

.Medium  . 


White 

Dull  white. 

White 

White 

DaU  white. 

White 

White 

White 

Roite 

White 

White 

Dull  white. 
White  and  rose 
White  .... 

Red 

Rose 

White.... 
Whit>.... 
White  and  rose 
White .... 
White  and  Dse 
White.... 
White.... 
White.... 
White  .... 
White  and  rose 
Dull  white... 

White 

White 

Nearly  white 
White  and  rose 

White 

Nearly  white 

White 

White 

White 

Rose 

White  and  rose 

White 

Rose 

Rose 

Rose 

White 

Dull  white 

WUte 

White 

Dull  white  — 

VfhiU 

White 

Dull  white.... 

White 

White 

Rose 

White 

Rose 

White  and  rose 


626.514 


29.514 

28.015 

31.016 

31.414 

30.016 

30.015 

80.014. 

,0  27.015. 

,531.014. 

,033.616. 

,030.014 

.0128.614 

,027.5114 

,533.514. 


28.015. 

30.014 

31.0115. 


583.0 
070.0 
5  77.0 
0  72.5 
581.0 
576.5 
077.0 
074.5 
0  77.0 
560.5 
5  75.0 
585.0 
5i76.5 
5'73.0 
568.0 
5I79.6 


29.0 
27.6 
0  28.6 
0  27.0 
0  31.5 
5  20.0 
628.5 
081.0 
026.0 
0  27.5 
0  31.0 
0  34.0 
026.5 
0  32.0 
535.5 
530.5 
0  25.0 
5  28.5 


527.014 
028.515, 


29.513. 

30.014. 

34.514. 

29.515, 

33.015. 

32.513, 

34.017, 

29.515, 

29.014. 

30.514, 

31.014, 

31.514, 

31.015 

28.0ia 

2;  ' 

2. 

2b      ; 


72.5 
76.5 
80.0 
73.5 
75.0 
78.6! 
67.0 
79.0 
74.4, 
70.5! 
76.5 
72.5 
70.5 
5  79.5i 
83.0 
71.0; 
79.0 
82.0 
77.0 
65.0 
74.0 
70.0 
72.5 
74.0 
75.5 
81.5 
69.0 
82.5 
76.5 


81.5 
76.5 

4.5 
76.0 
77.0 
77.0 
76.5 
68.0 

:  5 
.0 

J.5 


201.7 
196.2 
190.3 
200.4 
189.1 
181.9 
154.0 
167.8 
179.5 
189.6 
166.6 
171.3 
184.1 
171.6 
184.8 
165.7 
183.7 
176.1 
170.3 
172.2 
176.5i 
169.2] 
166.0 
152.7i 
170.5 
160.6 
158.5! 
167.8 
182.4 
174.9! 
167.3 
179.7! 
160.0 
164.5 
I66.7; 
149.01 
169.7i 
165.1 
178.0! 
160.6: 
160.3 
170.7 
165.3 
167.8 
145.6 
164.0 
165.8 
170.7 
156.2 
170.0 
157.1 
174.9 
177.3 
158.0 
156.1 
154.3 


t24.l 
2II.I 

tl7.4 
2II.I 

214.1 
211.1 

211.1 
211.7 

in.i 

2N.I 
2N.7 
2M.I 
2N.I 
217.1 
2N.I 
IN.I 
IM.1 
2tl.l 
214.1 
H4.» 
2N.k 
211. 1 

tn.7 

212.1 
212.2 
211.7 
211.1 
211.2 
2N.t 
2N.I 
II8.I 
2M.I 
2N.I 

in.i 

IN.* 
IN.I 

IN.  4 
117.8 
117.7 
117.4 
117.2 
117.1 
IN.I 
1N.2 
IN.I 
IN.I 
IN.I 
1N.3 
1M.I 
114.4 
1N.7 
IN.I 
IN.I 
IN.I 
IN.I 
111.7 


so 
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Variftieii. 


37. 
:>8. 
5», 
HO. 
61. 
C2. 
63. 
64. 
65. 
66. 


„  .  UuthvU  per 

Tabic  guality  Acre. 

(Averwr  2  YearM.MAvvr'Ke5yni.) 
Hii»h*>l.  m  \[m. 


SUram't- '.Medium 

The  Dwidy         Medium 

Montana  Wonder iL«t« 

VIck'B  Perfection Early 

Manitoba  Koae 'Late 

Hoffman.. iMedi-.'ni'; 

Early  Puritan -Mec  am. 

Red  Auitrallan Medium  . 

Extra  Early  Vermont Medium 

--.  Munroe  (;o.  Prixe Medium 

67.  Italton'.  Seadllng gn-l,      " 

68.  TImpe'.  No.  4 ute    ' ' ' 

«».  HartieH'H  Seedling ute    "  * ' 

??•  f  "i:*"'.?  8«edllng Medium' '. 

71.  Tonhocks K,,iy 

,"•  gjf'y  f "«" Medium" : 

Ia   S?"^*'=-:j;;; Medium  . 

74.  Rusaera  Seedling Late 

78.  Burpee's  Extra  Early e-,;,"  '  * 

76.  Kalaer . t-f^    ' 

77.  Reataurant iZTl    " " 

White  Lily Ute"" 

«*;;l"ll^«'»ty««« Mediu^' ; 

Snowdrop i  .j- 

Grand  Mogul v»r»  iaU." 

May.  imperial ; . . .  !& 


•  ,R?«e 2».o!2».013..5  7l.6 

•  White 30.52W.0  14.5  74.0 

•  JJh'»« »(.(» 27. 5  16.5  73.01 

•  White 30. 62S. 0  14.0  72.5 

•  j<«M! 2JI.0.27..M4.6  70.0 

•  Rose 32.530.6  14. '1 77.0 

•  White 30.632.614.5  77.6 

•  Ro«e 26.5  28.514.660.5 

•  Row 33.5  32.6  16.0  81 .0 

•lyjhite 28.0  27.0  14. 5  80.5 

Ro«e 29.528.5  13.6  71.5 


iWhite 

White.... 
'Rostt  ■ . . . 
JDull  white. 
Rotte 


157.6 
I4U.4 
153.0 
160. it 
163.1 
151.5 
161.  M 
158.0 
142.1 
154.2 
1.50.0 
154.8 


27. 6;2«.6  16.0  72.0,  ..„.„ 
.30. 5129. 6  15. 0  75.0  163.3 
.30.029.0  14.0  73. 0|  146.9 
.  fl.o!29. 0  15.0  75.(11  164.3 


154. 6i 
163.8 
160.0 


Nebula. 


Medium 


78, 
79, 
80. 
81. 
82. 
83. 
84. 
86.  Paris  Row 

86.  Polaris 

87.  Vlck'g  CI  »roplon 

88.  Thorburn's  Extra  Early 

89.  Arliono 

90.  Hopeful 

91.  Early  Pride '.'.'.':'..'. 

Mount  <'arlion 

The  Freenan 

King  of  the  Roses 

Snow  Queen 

Early  Sunrise 

Rosy  Morn 

Early  Maine 

Steele's  Earliest 

Pootaluck 

101.  Early  White  Prize.. 

102.  Putnam 

Great  West 

Mammoth  Pearl 

Sunlit  SUr '■■'...  ^..j 

Stray  Beauty I  Verv'eariv 

Pride  of  the  Table. \lZl 

\Z-  5*/.l':„?r""»« ■•••  V^rj  eariy 


93. 
94. 
95. 
96. 
97. 
98. 
99. 
100. 


103. 
104 
105 
106. 

107. 


^"'lyS'"" mSiu 

iEarly  . . 
Early  . . 
Medium 
Early  .. 
.Medium 
Medium 
Early  . . 
Medium  , 
Medium  . 
Early  . . . 
Medium  , 
Early  . . . 
Early  ... 
Medium  . 
Ear.y  ... 
Medium  . 
Early  . . . 
Late  . . . . 

Late 

Late  . . . . 
Early 


•~- 30.029.0  14.073.0 

White.. 27.528.014.069.6 

IDull  white....  29.027.5  14.0  70.5   leo.o 
jWhiteandrose31.529.6  14.676.5    141.7 

•iJJ  •>•»«, 23.5  26.013.5  63.!!    169.9 

.Dull  white. ...26.526.0  14.566.0 

•iJJhits 30. 02»'. 016.073.0 

•Rose 31.0  30.5  13.5  75.0 

.Dull  white....  32.0  32.0  16.0  79.0 

•jWhite    25.026.614.065.6 

.Dull  white....  31.0  27.013.5  71.5 

•Rose 31.528.514.074.0 

.Ihill  white....  36.032.5  14.582.0 

•Rose .31.0  29.514.0  78.5 

Uull  white. ...31.531.0  14.076.5 


Whita 
Rose  . 
Rose  . 
White 
Rose 


109.  .Mclntyre 

110.  Minister 

111.  KoBh  Konong 

112.  Vaugrhan 

113.  Parson's  Prolific i2te 

114.  General  Gordon '.  ute 


Very  late 
Medium  . 
Early  ... 


....26.0  26.5  14. 0  66. 5 
.34.5.32.514.581.5 
.30.026.0  13.069.0 
.31.5  30.5  16.5  78.5 

-•--.- .30.5  30.5  14.5  76.5 

Jjhit' 26.5  26.0  14.5  67.0 

.White 30.5.31.0  15.5  77.0 

IRose 28.5  29.0  13.5  71 .0 

ijjbite 29.028.014.5  71.5 

White  and  rose  32.5  30.5  14.5  77.5 

IRose 33.0.32.014.5  79.5 

Rose .31 .5  30.0  14.0  75.5 

INearly  white..  .30.0  29.013.0  72.0 

-'  ??  -i 29.530.5  12.5  72.5 

Dull  white....  32. ."30. 5  15.0  78.0 

JJI'ite 125.5  22.0  13.060.5 

White HO.O  29.0  15.5  74.5 

White 27.026.014.067.0      „  , 

Rose .32.531. 5  16.0 80.0.  ,sl.8 

Red :19. 5 19.0 13.0 .51. .5!  147  9 

Rose  .     130.0 28.0 15.073.0,  14717 

Dull  white....  131. 5 29.014. 5 75.0   I.511  3 
Nearly  white..  32.031.5  15.0  78. 5I  14H  H 

White 28.527.515.0  71.0:  158.5 

Hhite..  24.0  22.013.0  59.5:  153.7 

White  and  rose  32. 5  30. 5  15. 0  78.0   137.0 

White 126.5  27.0  15.0  68.5   152.3 

Rose !28.5  29.5  16,0  74.0   151.0 


160.3 
r)5.9 
140.9 
151.5 
163.5 
159.8 
1.33.9 
153.8 
136.1 
148.3 
161.0 
1.38.7 
147.9 
161.4 
123.8 
159.3 
125.7 
142.1 
1.39.7 
142.1 
152.6 
139.2 
123.7 
138.6 
134.0 
148.3 
153.7 
57 


lit.  4 
IM.4 
IM.S 
IN.I 
IM.I 
IM.I 

in.  7 

IN.I 
IM.I 
IM.I 
IM.I 
IM.I 
117. 1 
II7.I 


117 

III 

IN 

IN 

III 

III 

III 

III 

III.2 

114.1 

114.7 

114.7 

114.7 

114.2 

IM.I 

IM.I 

IM.I 

III. I 

lll.l 

IM.I 

IM.I 

IM.I 

I7I.I 

I7I.I 

1 71. 1 

171.1 

171.2 

I7I.I 

171. 1 

I7I.I 

177.1 

177.1 

l>/.2 

171.1 

171. 1 

171.  S 

I7I.I 

1 71. 1 

171.1 

174.1 

174.1 

174.2 

174.2 

174.1 
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UunhvU  prr 
Tal»l«  Uiwlity  Acre. 

(Xrtnmf  2  YMrit.MAvrr'iiv5yri«.) 
Buiihel.  IM)  IIm. 


VsricUeit. 


116.  Van  Orman'i  Earlirat. 

116.  Golden  HarvMt 

in    Early  Pontlac 

118.  Clay  Ro»e 

119.  Pride  of  the  Market.. 

120.  Boley'a  Northern  Spy. 

121.  Chaa.  Downing 

122.  Inujrovfd  Hose 

123.  SalierV  Prlie  Taker.. 

124.  Ontario 

IJ.V  Howe'a  Premium 

12C.  Tlie  Roaedale 

127.  .Six  Week* 

128.  Chicago  Market 

129.  White  Star 

130.  Early  Northern 

131.  Rot  Proof 

U2   Vlck's  White  Gem 

133.  Early  Eaaex 

134.  Pride  of  Ireland 

135.  tor  Roae 

136.  Beauty  of  Beautlea... 

137.  The  Peop'.e's 

138.  Early  .Market 

139.  Lee'B  Favorite 

140.  New  Satisfaction 

141.  Snowflake 

142.  Early  Advancer 

143.  North  Pole 

144.  Harbinger 

145.  Governor  Rusk 

146.  Rose  of  Erin 

147.  Rose  Seedling 

148.  .Negro 

149.  Seneca  Beauty 

150.  Chatauqua 

l.'il.  Landreth's  Garfield . . . 

l.'>2.  Vanguard 

163.  Worlds  Fair 

154.  Royal  Adelaide 

155.  Dreer's  Standard 

156.  Maggie  Murphy 

157.  .Michigan  Blues 

1.58.  Lady  Finger . . 

159.  Potentate 

160.  Silver  Dollar 

161.  BroweU's  Seedling 

162.  Prince  Albert 

163.  Co'.umbia  Peachblow . . 

164.  Eyeless 


.Maturity. 


Early 

.Medium  .. 
iCarly  .... 

Ute 

UU 

Karly  .... 
Very  early 

Uti- 

Medium  . . 

iMts 

Very  early 
.Medium  .. 
Very  early 
Medium  .. 

Ute 

.Medium  .. 

Late 

Mtdium  .. 
.Medium  ., 
Medium  .. 

Late 

Mtdium  .. 
Ute  .   ... 

Early 

Early  .... 
Medium  ,. 
Very  early 

Ear.y 

Very  early 
Medium  .. 
Very  late . 

Late 

.Medium 
[Very  early 

Ute 

iLate 

Medium  .. 
Medium  .. 
Medium  .. 

Ute 

Late 

Late 

Ute 

Medium  .. 

Early 

Early  .... 
Medium  .. 
Medium  . . 

Late 

Early 


Color. 


I- 


£»hfl    i 


-A 


White \m 

Hoiie 132 

White 128 

Ko»e 128 

White 28 

KoMe '30 

White 30 

KoM 34 

Rof»^ 2li 

Ihili  white....  .10 
White  and  roue  22 

Kow 31 

Rune HO 

Rom 2» 

White 32 

Ntarly  white..  31 

Rose 20 

White 30 

Rose 31 

White 25 

Rose 32 

White 24 

White 23 

White  and  rose  27 

Rose 30 

Ihill  white....  3U< 

White 29 

bull  white....  2« 
Dull  white....  30 
White  and  rose  HO. 
Rose 31 


IRose 

Rose 

Purple  ... 

Rose 

Rose 

White 28 

Rose 29 

White 32 

Dull  White...,  ^3 

White 30 

Rose 32 

Purple 25 

White 29 

White 29 

White 25 

Rose 27 

White  and  rose  27 
White  aod  rtse  29 
While  and  ruse  27 


.023.5  15 
.029.5  15 
5  28.013 
.■>29.0l5 
.i28.Sl6 

5  28.514 
032.0  15 
0  31.515 
028.0  IH 
029.614 
0^.513 
030.015 
528.614 

6  29.014 
5130.515 
029.614 
026.6  13 
6130.614 
0129.613 
525.013 
0  31.014 
024.014 
022.013 
527.0.3 
529.513 
530.515 
530.514 
0  28.013 
628.014 
027.515 
031.015. 
024.514 
5  20.516 
5  22.012 
627.015 
0.26.013 
028.014 
030.013 


.064.5 
0  76.5 

.009.5 
067.5 

.0  72.0 
0  73.0 


30.615 
26.0112 
30.514 
33.015 
24.514 


37.0 
29.6 
16.0 
26.6 
30.0 
32.0 


33.013 


77.0 
80.5 
70.5 
74.0 
5|fll.O 
0  76.0 
573.5 
573.(1 
578.5 
074.5 
068.5 
575.5 
374.0 
664.0 
0  77.:, 
062.0 
558.5 
067.5 
573.5 
5  76.5 
5  74.5 
67'V6! 
5  73.01 
5i73.0| 
o!77.0 
665.0' 
068. ni 
660.0; 
570. Oi 
068.01 
070.0 
072.0 
0  77.5 
0|64.5 
575.0 
580.5 
564.5 
5|77.5 
5:73.6 
5j54.0 
669.6 
0  71.6 
5175.5 
0i73.0 


137.1 
127.3 
128.4 
140.5 
139.7 
155.4 
IU1.4 
139.0 
131.6 
137.4 
148.1 
130.1 
146.6 
132.5 
144.6 
123.21 
104.81 
118.5! 
123.8 
143.9! 
137.91 
141.6 
141.7 
139.1 
115.4 
119.6 

92.3 
111.3 
11-. 8 

Si7.3 
112. F 
131. 
135. 

68.3 
136.4 
•  1».4 
102.5 
108.3 
114.6 
124.9 
116.3 
125.8 
122.4 

42.6 
125.8 
104.0 
104.0 
100.8 

83.3 

43. »; 


I 


17S.i 
172.1 
172.1 
171.4 
171.1 
171.1 
IM.I 
1H.S 
1H.1 
117.1 
IN.l 
1M.1 
tU.I 
IM.I 
114.4 
IM.I 
IIS.  7 

in.i 

112.1 
112.1 

112.1 


111. 
111. 
IM.I 
IM.I 
IM.I 
111.2 
IM.I 
117.1 
IM.I 
IM.I 
114.1 
114.1 
lil.S 
IM.I 
1S2.I 
112.1 
112.1 
111.4 
IM.I 
147.1 
141.1 
141.1 
IM.I 
IM.I 
111.1 
IM.I 
114.1 
111.7 
ll.l 
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.^ao'^!'\^nf?^  f"""*^  •^'^^'*  "^  P°***°''  P*'  "'^'^  ^°'"  t^«  thirty-four  years,  from 
1882  to  1015  mcJuszve,  has  been  116  bushels  in  Ontario,  and  85  bushels  in  the 
United  States;  and  for  the  twent>'-8ix  years,  from  1890  to  1915,  practically  200 
bushels  at  the  Ontario  Agricultural  College.  Jn  each  of  the  thirty-four  years  the 
(h)tario  yield  was  greater  than  the  yield  of  the  United  States  with  the  exceptions 
of  1M2  an.l  1915.  On  the  avera£?o  for  tlio  wlu.le  period  the  vield  of  potatoes  in 
Ontario  was  -reader  than  that  of  tht-  United  .States  by  fully  k  per  cent  The 
highest  annual  average  yields  per  acre  made  in  Ontario  were  163  bushels  in  1884 
and  159  bushels  in  1895  and  in  1911;  and  in  the  United  States  ll."?  bushels  in  1912 
and  110  bu^liels  in  19(H.  The  lowest  annual  average  vields  per  aore  made  in  On- 
tario were  ;6  bushels  in  1915,  and  76.1  bushels  in  1887;  and  in  the  United  States 
56  bushels  m  1890,  and  57  bushels  in  1887. 

According  to  the  census  reports  of  Canada  the  average  yield  of  potatoes  per 
annum  for  the  five  years,  from  1910  to  1914  inclusive,  was  158  bushels  for  the 
Dominion  and  129  bushels  for  Ontario. 

A  study  of  the  reports  of  the  Bureau  of  Industries  for  Ontario  shows  that 
usually  the  highest  yields  of  potatoes  in  the  Province  are  produced  in  the  northern 
and  north-eastern  sections,  and  the  lowest  average  yields  in  the  southern  portions 

The  results  in  the  United  States  and  in  Canada  liere  referred  to  show  that  the 
potBtoes  which  were  grown  in  the  north  gave  larger  yields  per  acre  than  those 
which  were  grown  farther  to  the  south. 

As  the  average  yield  of  potatoes  per  acre  in  Wellington  County,  in  which  the 
Agricultural  College  is  located,  has  been  about  equal  to  the  average  yield  throughout 
Ontario  for  the  past  quarter  of  a  century,  the  results  of  the  potato  experiments  con- 
ducted at  Guelph  should  form  a  good  general  guide  for  the  Province. 

The  results  of  the  one  hundred  and  sixty-four  varieties  of  potatoes  grown  in 
the  experimental  grounds  for  a  period  of  five  years  show  an  average  of  181  bushela 
per  acre  per  annum.  The  ten  highest  yielding  varieties  gave  an  average  of  216 
bushels,  and  the  ten  lowest  yielding  varieties  an  average  of  130  bushels  per  acre. 
The  two  varieties  m  this  extensive  test  which  gave  an  average  yield  of  over  200 
bushels  of  marketable  potatoes  per  acre  were  the  Empire  State  and  the  Rural  New 
Yorker  No.  2. 

It  will  be  seen  that  as  a  general  rule  somewhat  larger  yields  per  acre  were 
produced  from  the  late  as  compared  with  the  early,  and  from  the  white  as  com- 
pared with  the  colored  varieties.  Apparently  the  productiveness  was  influenced  but 
little  owing  to  the  shapes  of  the  potatoes  of  the  different  varieties.  A  popular  potato 
is  one  of  about  the  following  dimensions:  Length  3^  inches,  width  3  inches,  and 
depth  V/2  to  1%  inches. 

Thore  is  a  decided  difference  in  the  table  quality  of  the  potatoes  of  various 
kinds.  Variety  is  a  most  important  factor  in  determining  the  quality  of  cooked 
potatoes.  The  figures  given  in  the  tabulated  results  regarding  the  table  quality  of 
the  separate  varieties  are  exceedingly  interesting  and  worthy  of  careful  study.  It 
will  be  seen  that  in  mealiness  there  is  a  variation  of  from  19.5  to  35  points,  in 
flavor  from  19  to  35.5  points,  and  in  appearance  from  11.5  to  17.5  poinu>.  '  In 
table  quality  the  Dempsey's  Seedling,  the  Empire  State  and  the  Daisy  made  the 
highest  sf^nres.  The  Str^y  Beauty  or  Bliss  Triumph  came  comparatively  low  in 
table  quality.  This  variety,  however,  is  particularly  useful  for  very  early  market 
when  it  is  dug  before  maturity,  at  which  time  it  compares  more  favorably  in 
quality  with  the  other  varieties. 

The  comparative  order  of  merit  of  the  highest  ten  varieties  of  potatoes  ob- 
tained by  combining  the  table  quality  with  the  yield  of  marketable  tubers  is  as 
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follows:  Empire  State  100.0,  Pearl  of  Savoy  91.4,  American  Wonder  87.5,  Demp- 
sey's  Seedling  87.0,  Rural  New  Yorker  No.  2,  86.8,  White  Elephant  84.1,  Morning 
Star  83.3,  Rural  Blush  83.2,  The  Daisy  83.0,  and  New  Queen  83.0.  In  compariaon 
with  these  the  lowest  varieties  in  order  of  merit  were  the  Negro  24.5,  the  Lady 
Finger  19.7,  and  the  Eyeless  19.1. 

The  potatoes  representing  all  the  varieties  given  in  the  tabulated  list  have  been 
carefully  examined.  Some  of  them  are  very  similar  in  growth  and  in  appearance. 
In  each  of  the  following  nine  groups  the  varieties  were  found  to  correspond  closely 
with  one  another :  Grand  Mogul,  Sir  Walter  Raleigh,  Carman  No.  3,  and  Hiniater; 
Delaware,  Green  Mountain,  and  Alexander's  Prolific;  Carman,  Pearl  of  Savoy, 
Early  Yorker,  and  Brown's  Elephant;  Early  Everitt  and  Everitt's  Seedling;  Pride 
of  Ireland,  Eosh  Eonong,  and  Beauty  of  Beauties ;  Improved  Rose  and  Sunlit 
Star;  Reed's  Eighty-Six,  Early  Maine,  and  Nebula;  Early  Puritan  and  Bmce'a 
White  Beauty;  Vick's  Champion,  Mount  Carbon  and  Mammoth  Pearl.  Although 
there  is  a  similarity  in  these  varieties  it  is  possible  that  the  history  of  the  varioaB 
kinds  is  different. 

The  following  table  gives  the  average  results  of  each  of  five  varieties  of  potatoet 
for  table  quality  for  eight  years,  and  in  yield  per  acre  for  the  last  quarter  ol  a 
century : — 


Varieties. 


Table  Quality 
Average  8  years. 
(Maximum  100.) 


Bushsls  per  Aera 

Pit  annnm. 
Averwe  25  jtmn. 


Empire  State 13 

iiose's  New  Invincible 74 

Rural  New  Yorker  No.  2 68 

White  Elephant 78 

Stray  Beauty 58 


221 

218 
284 
188 

in 


The  first,  third  and  fourth  are  late  varieties  of  white  potatoes  well  known  in 
Ontario.  The  Stray  Benuty  is  also  called  the  Bliss  Triumph  and  Earliest  of  AU, 
and  is  a  round,  red  potato  which  matures  early  and  is  used  largely  for  early  nurkrt. 

In  an  experiment  extending  over  a  period  of  ten  years,  twenty-eight  varieties  of 
potatoes  were  grown  under  uniform  conditions.  Some  of  these  are  included  in  the 
table  already  presented.  A  number  of  other  varieties,  however,  not  included  with 
the  former  results  are  here  mentioned  in  addition  to  two  kinds  which  are  again 
named  as  a  basis  of  comparison.  The  average  yield  of  each  variety  for  the  ten- 
year  period  in  bushels  of  potatoes  per  acre  per  annum  was  as  follows:  Empire 
State  242,  Holborn  Abundance  230,  Rural  New  Yorker  No.  2,  225,  Beauty  of 
Hebron  216,  Rose  of  the  North  209,  Sir  Walter  Raleigh  195,  Carman  No.  1,  193, 
Early  Fortune  183,  and  New  White  Beauty  180. 

In  another  competition  of  each  of  twenty-four  varieties  for  eight  years  the 
following  average  yields  in  bushels  per  acre  per  annum  are  interesting:  DaTifla* 
Warrior  252.2,  Extra  Early  Eureka  218.0,  Empire  State  193,0,  Early  Ohio  188.0, 
and  Early  Pinkeye  151.0. 

In  each  of  the  past  two  years  eighty-eight  varieties  of  potatoes  have  been  grown 
in  our  experimental  grounds.  Some  of  these  were  grown  in  1914  for  the  first 
time.  It  will  be  remembered  that  the  season  of  1914  was  particularly  good  and  that 
for  1915  was  unfavorable  for  potato  growing.  We  do  not  put  much  stress  on  two 
years*  results,  but  as  some  of  the  varieties  have  been  grown  for  only  that  length  of 
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time  we  believe  the  results  will  be  iiiterestiiifr.  Those  kinds  which  gave  the  highest 
average  yield  in  bushels  per  acre  per  annum  for  the  two-year  period  are  as  follows: 
The  Hustler  287.«,  Pan  American  <;(il.;i.  Statesman  -idO.H,  Late  Faction  260.2,  Irish 
Cobbler  260.0,  Sir  Walter  Kaleigli  256.,}.  and  Uooley  254.6.  In  yield  of  potatoes 
per  acre  the  Dooley  occupied  ninth  place  in  1!>11  anil  eighth  place  in  1915. 

The  results  of  experiments  at  tiie  College  for  the  past  year  are  of  peculiar  in- 
terest owing  to  the  abnormal  weather  conditions.  One  variety,  viz.,  the  Snowball, 
gave  a  yield  of  only  13  bushels  per  acre,  and  anotiier  variety,  viz.,  the  Hustler, 
under  similar  conditions,  gave  a  yield  of  ;i(!6  bushels  jkt  acre.  The  Extra  Earlv 
Eureka  came  tiiird  in  1915  witii  326  i)usiie!s  per  acre,  and  second  with  an  average  of 
232  bushels  jht  acre  for  tlie  past  five  years.  It  lias  already  l)een  shown  that  in  the 
jmst  eigiit  years  the  Davies'  Warrior  stands  first  with  252,  and  the  Extra  Early 
Eureka  second  with  21S  bushels  per  acre  jn-r  annum.  In  comparing  the  varieties 
tested  for  a  longer  period  of  time  the  Empire  State  occupies  highest  place  in  pro- 
ductiveness. These  three  varieties,  viz.,  the  Empire  State,  the  Davies'  Warrior  and 
the  Extra  Early  Eureka  have  all  given  high  yields  per  acre  in  the  conii)arative 
tests  at  the  College. 

At  tiie  Provincial  Winter  Fair,  held  at  Ouelph,  in  ea'  h  of  the  past  eight  years 
those  varieties  of  ])otatoes  which  have  been  most  i)romin.iit  are  the  Enii)ire  State, 
in  the  Late  Long  White  class,  and  the  Ifural  Xew  Yorker  Xo.  2,  the  (ireen  Mountain 
and  the  Gold  Coin  in  the  Late  Round  White  class.  In  December,  1915,  potatoes 
were  entered  under  three  sejjarate  organizations  at  tlie  Provincial  Winter  Fair  at 
Guelph.  Of  tlie  Late  Hound  Wliite  varieties  the  Davies'  Warrior  took  first  prize 
in  the  open  class  and  also  first  prize  in  the  Canadian  Seed  Growers'  Association 
class.  The  Davies'  Warrior  variety  also  took  first  and  second  prizes  for  potatoes 
of  any  type  from  the  Standing  Field  Croj)  Competitions  in  the  Province,  and  it 
received  the  'Championshii)  for  the  In-st  lot  of  potatoes  i<<  any  section  in  any  class  at 
the  Winter  Fair.  The  foUowing  varieties  received  one  first  prize  each  :  Empire 
State.  Delaware,  Beauty  of  Hebron,  Pmrjiee's  Extra  Early  and  F^arly  Rose.  The 
Dooley  potatoes  had  more  entries  than  any  other  variety  and  received  sixth  prize 
in  the  open  class  and  fiftli  prize  in  the  class  fr.  :  i  the  Field  Crop  Competition.  The 
I>otatoes  were  judged  by  T.  G.  Raynor,  of  the  Dominion  De])artment  of  Agriculture. 

DESCRIPTION  OF  EACH  OF  TEX  VARIETIES  OF  POTATOES. 


Although  upwards  of  four  hundred  varieties  of  potatoes  have  been  under  ox- 
jjerinient  at  the  College  only  a  few  of  tiiese  are  outstanding  in  certain  important 
characteristics.  Ten  varieties  which  have  become  prominent  in  Ontario,  or  which 
have  made  high  records  in  our  experimenta!  work  iiave  been  selected  for  a  some- 
what detailed  description.  It  is  difficult  to  describe  in  words  the  comparative  shapes 
of  the  potatoes  of  the  difTerent  varieties.  In  order  to  get  some  definite  basis  of 
comparison  one  huinlred  tubers  grown  at  the  College  in  1915  of  each  of  ten  varieties 
of  jiotatoes  were  carefully  measured.  It  should  be  remembered  that  these  measure- 
ments were  made  for  one  year  only,  and  of  jjotatoes  which  were  grown  in  a  season 
which  was  somewhat  al)n.)rmal.  It  is  the  object  in  presenting  the  average  results  to 
give  the  comiwrative  thickness,  width  and  length  of  potatoes  of  the  different  varie- 
ties without  regard  to  the  comparative  size  of  the  tubers.  Ir  order  to  make  the 
results  as  comparable  as  possible  the  thickness  of  the  potato  is  taken  as  the  unit 
and  is  represented  in  e\ery  instance  by  I.  J?y  taking  I  as  the  basis  of  thickness, 
the  width  and  the  length  form  interesting  comparisons. 
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The  following  table  gives  the  comparative  thickness,  width  and  lengtli  of  the 
tulwrs  of  each  of  ten  varieties  grown  in  the  experimental  plots  in  1915,  the  varieties 
l)eing  arranged  in  order  of  tlie  comparative  length  of  tnluTs: — 


Varieties. 


Thiclcnes'g, 


Width. 


Empire  State.   j  '-^ 

White  Elephant j  {-24 

Green  Mountain J  j-j^ 

Davies'  Warrior  }  {•«{ 

Rural  New  Yorker  No.  2 )  1-34 

Oooley  1  1-^2 

CarmanNo.l \  1-.3JJ 

EarlyOhio - J  }-^ 

Extra  Early  Eureka I  }-«5 

Stray  Beauty 1  '•«3 


Length. 


2.0» 
1.81 
1.71 
1.62 
1.60 
1.55 
1.51 
1.51 
1.37 
1.30 


In  addition  to  the  measurements  given  in  the  preceding  t;.ble  describing  tlie 
shape  of  the  tubers  «'  each  of  ten  different  varieties,  tlie  following  information 
furnishes  further  parinjula  s: 

E-  ire  *7a/p.— Originated  in  1881  by  E.  L.  Coy,  Hebron,  N.Y.,  from  seed  of 
White  .-phant,  and  introduced  l)y  W.  A.  Burpee  in  188.5;  variety  laiv,  in  matur- 
ing, popular  and  extensively  grown  in  Ontario;  skin,  white  and  smooth;  eyee, 
medium  depth;  rot  resistance,  medium;  yield,  excellent;  table  (luality.  superior. 

White  Elephant.— OngimteA  by  E.  L.  Coy,  Hebron,  X.Y.,  and  is  supposed 
to  be  a  seedling  of  Clarnet  Chili,  crossed  with  Wliite  Peach  Blow:  introduced  by 
J.  M.  Thorburn  &  Company  in  1881 :  variety  late  in  maturing,  not  as  popular  or 
as  much  grown  in  Ontario  now  as  twenty  years  ago:  skin,  nearly  white  with  rose 
tint;  eyes,  medium  depth;  rot  resistance,  medium;  yield.  go«»d ;  talile  quality,  good; 
said  to  be  closely  related  to  the  Beauty  of  Hebron,  which  it  resembles  in  appearance. 

Green  .1/oim^ain.— Originated  in  1878  by  0.  H.  .\lexander,  Charlotte,  Ver- 
mont; said  to  :,-  a  seedling  from  a  cross  between  Excelsior  and  Dunmon  ;  )ld  by 
J.  A.  Everett  &  Company  in  1885;  variety  late  in  maturing,  fairly  popular  and  grown 
extensively  in  the  Maritime  Provinces;  skin,  dull  wliite;  eyes,  fairly  shallow;  rot 
resistance,  medium;  yield,  good;  table  quality,  fair;  similar  in  appearance  to  Dela- 
ware, which  is  sometimes  sold  for  the  (Ireen  Mountain. 

Dalies'  Warrior. — Originated  in  Scotland,  and  introduced  by  \Vm.  Davie  «& 
Company  alwut  1899 ;  imported  by  the  Ontario  Agricultural  College  in  spring  of 
1904  :  increasing  in  Ontario  as  its  qualities  become  kn  )wn  ;  maturiiv,  very  late  :  skin, 
white;  .es,  shallow;  rot  resistance,  liest  of  all  the  varieties  tested  at  the  Ontario 
Agricultural  College  in  each  of  five  years  in  which  rot  was  more  or  less  prevalent ; 
yield,  one  of  the  iiighest;  table  quality,  gcnid. 

Rural  New  Yorker  No.  2. — Originated  from  seed  selected  by  Elbert  S;  Carman, 
■Editor  of  "  The  Rural  New  Yorker."  and  introduced  by  the  Rural  New  Yorker 
Publishing  Company  in  1888,  and  by  J.  M.  Thorburn  &  Company  in  the  ypar  follow- 
ing; late  in  maturing;  pojmlar,  and  most  extensively  grown  variety  in  Ontario; 
skin,  white  and  smooth;  eyes,  medium  shallow;  rot  resistance,  medium:  yield, 
good ;  table  quality,  good  ;  tubers  large  and  sometimes  hollow. 
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/><K»/ey.— Originated  from  one  hill  of  potatoes  selected  in  the  field  in  Waupaca 
County,  Wisconsin,  in  1896;  introduced  by  Gunson,  Brown  &  Company  in  1900; 
grown  in  parts  of  Middlesex  and  Wentworth  counties,  Ontario;  medium  to  late  in 
maturing;  skin,  white;  eyes,  fairly  shallow;  rot  resistance,  good;  yield,  eood; 
quality,  fair. 

Curman  No.  1.— Originated  in  1889  by  Elbert  S.  Carman  as  a  seedling  from  a 
•eedhng,  and  sold  by  J.  M.  Thorburn  &  Company  in  1894;  late  in  maturing;  fairly 
popular,  ,rrown  considerably  in  the  Western  Provinces;  skin,  white;  eyes,  fairly 
shaJlow;  rot  resistance,  poor;  yield,  fair;  table  quality,  fair;  tubers  sometimes 
hollow. 


STRAV   BEAUTY       I 

4'|l;HI|7|i|.'l'fl^M'il|J!i|l!iVll|;|!|lu,      |i|'iii!H''nT!|''l'''''i''i"i|'!V''r'mMni'!i^  i 
« a IL._^JL ■!   '   U    '    i«  '    lit       lit  I   tia   '    M       iIt   I    iW  i  '.i;      '|\j 


TwelTe  Prominent  Varieties  of  Potatoes  grown  from  eight  to  twenty-six  yaars  In  con- 
nection with  the  experiments  at  Guelph 


Early  OAio.— Originated  in  1871  by  Alfred  Reese,  and  is  said  to  be  a  seedling 
of  the  Eariy  Rose;  introduced  in  1875  by  J.  J.  H.  Gregory;  popular  as  an  early 
variety  m  Ontario  for  home  and  market;  skin,  rose  or  flesh  color;  eyes,  compara- 
tiTely  shallow;  rot  resistance,  poor;  yield,  fair;  table  quality,  good. 
^  Extra  Early  £«rci-(i.— Originated  from  one  hill  of  potatoes  selected  in  a  field 
o.  the  Eariy  Mom  variety  by  Geo.  R.  Pedrick,  of  New  Jersey,  in  1895;  increasing 
in  Ontario  as  its  qualities  become  known ;  maturity,  eariy;  skin,  white;  eyes,  medium 
depth;  rot  resistance,  one  of  the  best;  yield,  good  to  excellent;  table  quality,  good  in 
all  seasons.    In  appearance  the  Extra  Eariy  Eureka   closely  resembles   the   Irish 
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Cobbler,  but  in  the  tests  at  the  Ontario  Agricultural  College  it  has  been  superior  to 
that  variety  both  in  table  quality  and  in  rot  resistance. 


wo  Early  Varieties  of  Potatoes  grown  under  uniform  conditions.  Tiie  Extra  Early 
Eureka  variety  at  the  right  shows  strong,  vigorous  plants,  and  the  Early  Ohio  variety 
at  the  left  a  more  delicate  growth. 

Stray  Beauty,  or  Bliss  Triumph. — Originated  in  Connecticut,  and  said  to  be 
a  seedling  of  Peerless  crossed  with  a  seedling  of  Early  Rose ;  introduced  by  B.  K. 
Bliss  &  Sons  in  1878 ;  grown  for  home  use  and  early  market  in  Ontario  to  a  limited 
extent,  but  more  extensively  in  the  Eastern  States ;  popular  with  market  gardeners 
for  very  early  digging;  one  of  the  earliest  of  the  four  hundred  varieties  of  potatoes 
tested  at  the  Ontario  Agricultural  College;  skin,  red;  eyes,  rather  deep;  rot  re- 
sistance, one  of  the  best;  table  quality,  comparatively  good  early  in  the  season,  but 
poor  in  the  winter. 


EARLY  VARIETIES  FOR  EARLY  USE. 


There  is  much  interest  taken  in  early  varieties  of  potatoes  whether  grown 
for  home  use  or  for  early  market.  Experiments  In  which  all  potatoes  are  allowed 
to  mature  before  they  are  harvested  do  not  furnish  the  best  information  in  regard 
to  comparative  value  of  the  different  varieties  for  very  early  digging.  From  the 
general  experiments  with  varieties  of  potatoes  some  of  the  earliest  kinds  were 
selected  for  special  tests  in  regard  to  their  productiveness  before  being  matured. 
An  experiment  with  this  special  object  in  view  was  conducted  for  five  years  in 
succession  by  planting  six  rows  of  each  variety  in  the  spring  and  digging  two 
rows  of  each  at  the  end  of  nine  weeks,  two  rows  of  each  at  the  end  of  twelve 
weeks,  and  the  remaining  two  rows  of  each  at  the  fnd  of  fifteen  weeks  after  the 
seed  was  planted  ir  to  ascertain  which  varieties  of  potatoes  would  give  the 

best  returns  in  th-  esi,  time  utt ,    planting. 
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The  following  table  gives  the  average  results  for  five  years  m  yield  of 
potatoes  ptr  acre,  and  in  percentage  of  potatoes  over  one  inch  in  dianutor  for 
each  of  the  three  dates  of  digging: 


Varieties 

of 

Early  l^>Utoe8. 


Stray  Beauty 

Howe's  Preroiuu)    

Early  Ohio 

Early  Ditninion 

Burpee's  Extra  Early. 
Steele's  Earliest  of  All 

Tonhocks  

Snowflake   

Chas.  UowpitiK  

Early  Rose 

Early  Sunrise 


Fercentaffe  of  Potatoes  over 

00  3  inch  in  diamet.r. 

Average  Ave  yiars. 


15  Weeks. 


9  weeks. 

12  weeks. 

78.2 

90.4    1 

81.1 

92.8    1 

8S.2 

95.3    ! 

84.1 

!)o.3     1 

72.9 

91.2 

68.4 

89.9    1 

73.3 

91.8    ! 

56.6 

87.3    1 

57.4 

86.7 

64.4 

91.7 

62.3 

89.0 

Yield  of  Potatoes  per  acre. 

Average  five  ytars. 

(bushels). 


9  weeks,  i  12  weeks'.   15  weeks. 


93.1 

112.5 

94.5 

103.1 

96.1 

99.8 

96.5 

88.6 

94.1 

86.2 

94.5 

85.0 

95.6 

81.2 

92.3 

78.1 

92.2 

77.1 

96.0 

75.9 

96.1 

59.0 

164.0 

184.6 

151.4 

185.4 

160.8 

173.3 

159.5 

196.6 

158.8 

175.4 

151.6 

188.4 

164.6 

216.9 

143.2 

172.6 

•8.1 

188.0 

loS.l 

223.9 

137.4 

177.5 

In  the  t^ble  here  presented  the  varieties  are  arranged  in  order  of  vield  per 
acre  at  the  first  digging.  It  will  be  noticed  that  tlie  greatest  yield  "per  acre 
was  produced  by  the  Stray  Beauty  at  the  first,  by  the  Tonhocks  at  tiie  .econd, 
and  by  the  Early  Rose  at  the  third  digging.     The  comparative  ratio  lietween 


Empire  State  Potatoes. 


uie  first  and  the  third  digging  is  quite  marked  in  the  different  varieties,  as  for 
instance,  in  yield  per  acre  the  first  crop  as  compared  with  the  third  was  61  per 
cent,  in  the  Stray  Beauty,  and  56  per  cent,  in  the  Howe's  Premium;  and  only 
34  per  cent,  in  the  Early  Hose  and  33  per  cent,  in  the  Early  Sunrise.  The  Early 
Ohio  which  stands  third  in  average  yield  per  acre  comes  highest  in  percentage 
of  large  potatoes  as  represented  in  the  results  of  the  first  digging. 

Another  experiment  with  early  varieties  was  conducted  in  a  similar  manner  aa 
the  one  already  described  and  was  repeated  for  six  years.  The  second  experiment 
included  five  varieties  not  mentioned  in  the  first  test.  These  varieties  gave  the 
following  number  of  bushels  of  marketable  potatoes  per  acre  at  nine  weeks  after 
planting:  Early  Andes,  160;  Six  Weeks,  157;  Early  Fortune,  151;  Early  Dawn, 
152 ;  and  Early  Pinkeye,  146.  In  comparison  with  these  the  Early  Oliio  gave 
143  bushels  per  acre. 

Four  varieties  of  early  potatoes  have  been  uiidor  tost  for  early  production  in 
each  of  eleven  years.     The  average  yield  of  potatoes  per  ncre  per  annum  for  the 


Davles'  Warrior  Potatoes. 

whole  eleven-year  period  when  harvested  at  the  end  of  nine  weeks  was  as  follows: 
Early  Dominion  126.6;  Early  Ohio,  126.4;  Stray  Beauty,  115.7,  and  Burpee's 
Extra  Early  100.1.  When  these  experiments  were  started  we  did  not  have  the 
Extra  Early  Eureka  or  the  Irish  Cobbler  varieties  under  test,  therefore,  these 
varieties  were  not  included  in  the  special  experiment  with  early  potatoes. 

Taking  into  consideration  the  different  experiments  we  have  conducted  those 
varieties  which  are  among  the  most  productive  for  early  use  are  the  Stray  Beauty 
or  Bliss  Triumph,  the  Early  Andes,  the  Early  Dominion,  the  Howe's  Premiiun 
and  the  Early  Ohio 
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CO-OPERATIVE  EXPERIMENTS  WITH  VARIETIES  OF  POTATOES. 

Some  of  the  varieties  of  potatoes  which  are  now  the  most  extensively  i^rowi 
throughout  Ontario  were  first  tested  at  the  College  and  were  afterwardy  nti^ri 
in  the  co-operative  experiments  on  different  farms  over  the  Province.  The  Rural 
New  Yorker  No.  2,  the  Empire  State,  the  Davies'  Warrior,  the  American  Wonder 
and  the  Qreen  Mountain  of  the  late  varieties,  and  the  Early  Ohio,  the  Stray 
Beauty  and  the  Extra  Early  Eureka  of  the  early  varieties  have  been  used  in 
this  way.  Co-operative  experiments  with  a  few  of  the  leading  varieties  of  potatoes 
have  been  conducted  throughout  Ontario  annually  since  1894.  As  the  Davies' 
Warrior  liad  made  the  lii^iicst  record  of  the  late  potatoes  and  the  Extra  Early  Eureka 
of  the  early  potatoes  previous  to  1913  it  was  decided  to  confine  the  co-operative 
experiments  entirely  to   these  two  kinds.     Full   reports   of  carefully   conducted 


Extra  Early  Eureka  Potatoes. 

experiments  of  these  two  varieties  were  received  from  310  Ontario  farmers  in 
1913,  and  from  293  farmers  in  1914.  The  average  results  for  the  past  four 
years  show  that  the  Davies'  Warrior  gave  an  increase  over  the  Extra  Early  Eureka 
in  average  yield  of  potatoes  per  annum  of  25.6  bushels.  In  the  average  of  the 
co-operative  experiments  for  1909,  1911  and  1912  the  Extra  Early  Eureka  sur- 
passed the  Early  Ohio  by  41  bushels  per  acre  per  annum.  In  the  co-operative 
experiments  conducted  in  1911  and  in  1913,  the  Davies'  Warrior  surpassed  the 
Empire  State  in  yield  of  potatoes  per  acre  per  annum  by  an  average  of  36.3 
bushels.  In  the  average  of  experiments  successfully  conducted  in  1908,  the  Empire 
State  surpassed  the  Green  Mountain  variety  by  an  average  of  38.7  bushels  per 
acre.    During  the  six  years  in  which  the  Empire  State  and  the       ^erican  Wonder 
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wen  teatad  thronghoat  OnUrio  the  fonner  lurpaMed  the  Utter  in  yield  of  potatoes 
per  acre  -in  each  of  six  out  of  eight  jears. 

The  three  Tarietiea  of  potatoes  which  hare  made  particularly  good  records  in 
the  co-operatiTe  ezperiments  thronghont  Ontario  in  yield  per  acre,  table  quality, 
and  popularity  with  the  experimenters  are  the  Danes'  Warrior  and  the  Empire 
State  of  the  late  varieties,  and  the  Extra  Early  Eureka  of  the  early  kinds.  The 
Davies  Warrior  does  particularly  well  in  some  localities  and  not  quite  so  well  in 
others.  As  for  instance,  it  did  splendidly  near  Mount  Brydges,  in  Middlesex 
County,  on  th.'ee  diflerent  farms  on  which  it  was  grown  for  four  years,  and  it 
did  poorly  near  Strathroy,  only  five  or  six  miles  distant,  and  where  it  was  tested 
for  a  year  or  two  on  a  couple  of  farms.  In  the  Acre  Profit  Competition  conducted 
in  1915  in  different  counties  and  with  different  varieties  the  DsTies'  Warrior 
gave  a  yield  per  acre  on  one  farm  of  five  hundred  and  fourteen  bushels,  which 
was  the  highest  in  the  Prorince.  The  Empire  State  is  a  fine  quality  of  potato 
but  seems  to  require  more  favorable  growing  conditions  than  some  of  the  other 
varieties.  The  Extra  Early  Eureka  has  been  popular  as  a  fairly  early  potato 
under  a  variety  of  conditions.  For  foller  information  regarding  le  results  of  the 
co-operative  experiments  the  reader  is  referred  to  the  annual  reports  of  the  Experi- 
mental Union  which  can  be  secnred  from  the  Department  of  Agriculture,  Parlia- 
ment Buildings,  Toronto. 

TABLE  QUALITY  OF  POTATOES.  I 

The  table  quality  of  potatoes  has  been  already  referred  to  in  connection  vrith 
results  presented  in  the  large  table  of  varieties.  As  the  subject  is  of  so  much 
importance,  however,  and  has  been  so  frequently  neglected  in  comparing  different 
varieties  of  potatoes  it  is  thought  advisable  to  give  particular  attention  to  the 
question  at  this  time.  The  table  quality  of  potatoes  is  influenced  to  a  certain 
extent  by  soil,  maturity,  age  of  the  tubers,  varieties,  etc.  There  is  a  greater 
variation  in  table  quality  of  potatoes  of  different  varieties  than  many  people 
realize.  The  information  presented  in  this  bulletin  is  most  convincing  in  this 
respect. 

The  process  of  testing  the  table  quality  of  all  the  varieties  of  potatoes  at 
the  College  in  any  one  year  requires  from  one  week  to  ten  days.  A  potato  steamer 
for  cooking  fifteen  varieties  at  a  time  has  been  specially  constructsd  for  the  purpose. 
The  potatoes  are  cooked  by  steam  and  without  being  peeled.  By  this  method  tiiere 
is  practically  no  loss  of  the  constituents  of  the  potatoes.  The  scale  of  points  used 
for  scoring  the  cooked  potatoes  is  as  follows : 

Mealiness 40  points 

Flavor ."^ 40  points 

Appearance 20  points 

Total 100  points 

The  same  system  has  been  used  thl-onghout  the  experiments  for  vesting  the 
table  qualiiy  of  the  potatoes.  Those  who  have  cooked  and  examined  the  potatoes 
are  members  of  the  staff  of  the  Department  of  Field  Husbandry,  and  they  have 
made  a  special  study  of  the  work.  The  results  are  presented  with  much  con- 
fidence. The  demand  in  Ontario  is  for  a  white,  mealy,  flaky  potato  of  good 
flavor  and  of  good  appearance. 


The  following  list  gives  the  table  qutlity  of  each  of  eighty  two  varietiei  of 
potatoea  from  two  to  eight  yean : 


i  .;u; 


Varieties. 

!        Table  Quality. 
I   Average  Ptrcentag*. 
Perfection— 100. 

Varieties. 

1 
1 

1 

Table  Quality 

Average  I^Brceni 

Perfection— 10 

sga. 

0. 

2 

yra. 

8 
yrs. 

83 

79 

76 

76 

76 

74 

1  74 

i  69 

68 

1  64 

50 

6      4 
yrs.  yrs. 

88     83 
78     79 
76     76 
76     71 

74  74 

75  76 

78  72 

68  66 
66     66 
59     53 
50     47 

79  80 
74     72 
74     72 
71     67 
71     71 
71     68 

69  68 
66     63 
66     66 
64     63 
61     61 

8   1   2 
yrs.  yra. 

8 

yrs. 

6 

yrs. 

4 
Jt% 

69 
69 
68 
68 
67 
66 
66 
64 
64 
61 
61 
61 
60 
58 
58 

67 
63 
49 

48 
47 
43 
41 

8 
yrs 

Empire  State  

83 
77 
76 
71 
78 
76 
72 
68 
66 
61 
46 
81 
78 
76 
67 
74 
70 
60 
66 
08 
59 
60 
54 
47 

84 

1 
Early  Puritan 

09 
68 
68 
68 
63 
64 
61 
63 
62 
67 
57 
58 
59 
57 
66 

56 
59 
50 

46 
51 
44 
43 
31 
73 
69 
64 
59 
66 
53 
50 
49 
48 
46 

70 

Pearl  of  Saroy  

79 
76 
76 
69 
80 
71 
'  70 
63 

1  *^ 
!  43 

1  88 

Satisfaction 

66 

White  Elephant 

Early  Lima 

04 

American  Wonder  .... 

Monarch  

74 

Burpee's  Extra  Early . 

'  Up-*o^te  

60 

Rose'M  New  Invincible. 

|}elaware 

70 

Early  Rose   

First  Choice 

68 

Rural  New  Yorker,  No.  2 

Dalineny  Acme  

64 

Six  Weeks 

Isle  of  Jersey 

68 

frish  Cupi 

Noxall 

54 

Stray  Beauty   

The  Pingree 

6? 

Beauty  of  Hebron   . . . . 

Millionaris 

62 

Oaviea'  Warrior 

77 
73 
63 

Pan-American 

68 

Tile  Howard 

Irish  Cobbler 

66 

Early  Ohio 

Canadian  Standard 

60 

Rose  of  the  North  .... 

'  69 

— 

.... 

Lightning  Express.... 

1  77  \        Violet    

58 

Extra  Eariy  Eureka  . . 

.... 

61 
60 
70 
'  62 
64 
58 
4H 

King  Edward 

68 

Early  Fortune 

Derby's  Early 

48 

Carman  No.  1  , . , 

Solanium  Commersonl 
White    

New  White  Beauty.... 

• 

46 

The  Hustler 

New  Golden  Gem  .... 

1 

66 

Sir  Walter  Raleigh.... 

61     69 

President 

54 

Ekriy  Pinkeye 

62     50 
....    79 

Midlothian  

"  "! 

46 

Queen  of  the  Hebrocs. . 

79     81 

Read's  Golden  Gem . . . 

.... 

40 

31 

Windsor  Castle    

::;;  .;:;  78 

79     80 

British  Queen 

....j 

70 

Westcott    

1 

....    78 

77 
77 
83 

73 
78 
81 

Empire  State  No.  5   . . 

........ 

63 

Verifest 

1 

....    76 

Ringleader 

nq 

LaMn*ntina   

....    76 

Wonderful  

i 

57 

Silvet  King 

i 

....    75 

77  ,  76 
72     71 

Bermuda 

61 

King  Seedling 

! 

....    75  i 

Golden  Nugget   

....,...., 

60 

Adams   

''"l 

....    76 
....    74 
....    73 

74 
74 
77 
76 
79 
75 
70 
70 
76 
75 
71 

83 
69 
75 
79 
81 
80 
71 
68 
75 
78 
73 

New  Found 

....     ... 

48 

The,gueen 1 

Red  Fir 

43 

Moreton ' 

Ashleaf 

51 

Ninety  Fold j 

1 

....    73 
....    72 
....    72 
....    71 

White  Fir 

44 

Brown's  Prolific 

Statesman 

75 

Late  Faction 

Snowball 

64 

Findiay's  Star 

Dooley  

j 

64 

Irish  Date 

....    71 

Wee  McGregor 

.... 

6? 

Cora 

1 

....    71 

Pride  of  Kerns 

"  " 

. ... 

62 

Dalhoasie  

i 

....    71 

...:■.  70 

Manitoba  Wonder  .... 

. . . . 

.  ■ . . 

61 

Eldorado    

1 

1 

1 

■■"I""!  "i 

1 

The  table  quality  of  the  potatoes  grown  in  1915  was  tested  from  the  eleventh 
to  the  twentieth  of  November,  and  that  of  1914  from  the  fifteenth  to  the  twentieth 
of  June.  In  other  years  the  cooking  has  been  done  in  January,  April,  May  and 
June,  so  that  it  will  be  seen  that  the  potatoes  have  been  tested  at  various  times 
after  harvest. 

The  results  in  the  table  here  given  represent  a  large  amount  of  work  which 
has  been  brought  together  in  the  best  way  for  comparison.  All  \arieties  named 
have  been  tested  for  the  two  years,  1914  and  1915.  A  smaller  number  of  varieties 
have  been  tested  for  three  years,  and  ten  varieties  for  as  many  as  eight  years. 
The  only  varieties  included  in  this  list  which  were  alf"  included  in  the  large 
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table  in  the  ten  rarietiei  which  h«ve  now  beer  tcited  for  table  quality  for  eight 
yean.  The  varieties  are  placed  on  the  lint  in  the  order  of  their  table  quality 
for  the  largest  number  of  years  in  which  they  have  been  tested.  It  will  be  seen 
that  the  Empire  State  heads  the  list  in  table  quality  of  the  varieties  tested  for 
eight  years,  the  Beauty  of  Hebron  for  thoi*  tested  only  six  years,  the  Queen  of 
the  Hebrons  for  those  tested  only  four  years,  the  Britinh  Queen  for  those  tested 
only  three  years,  and  the  Statesman  for  those  tested  only  two  years.  This  arrange- 
ment will  enable  the  reader  to  compare  the  table  quality  of  any  variety  of  potatoes 
on  the  list  with  that  of  any  other  variety  which  has  been  grown  for  as  many 


A  Potato  Steamer  for  Cooking  fifteen  Varieties  of  Potatoes 
at  one  time:  (1)  Boiler,  (2)  Receptacle  with  Fifteen 
Perforated  Compartments,  and  (3)  Cover. 


years.  For  instance,  the  table  quality  of  the  Early  Rose  can  be  compared  with 
nine  varieties  for  eight  years  or  with  eighty-one  varieties  for  two  years,  and  the 
Statesman  can  be  compared  with  all  the  varieties  on  the  list  but  only  for  a  period 
of  two  years  owing  to  the  fact  that  it  has  been  under  experiment  for  only  thai 
length  of  time. 

It  should  be  remembered  that  some  of  the  early  varieties  such  as  the  Six 
Weeks,  the  Stray  Beauty  and  the  Early  Pinkeye  which  show  comparatively  low 
results  in  table  quality  when  tested  in  the  winter  are  usually  grown  for  very 
early  use  and  are  frequently  dug  before  they  reach  maturity,  at  which  time  they 
would  probably  surpass  in  t     .e  quality  the  late  varieties.    The  Early  Ohio  and 
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the  Extra  Early  Eureka  are  early  potatoti  of  fairly  good  quality  eren  in  tin 
winter  seaMn.  For  general  uie  it  ii  rery  difficult  to  find  potatoea  which  are 
raperior  in  table  quality  to  the  Empire  SUte  or  to  the  Beauty  of  Hebron. 

POTATO  IMPROVEMENT,  INCLUDING  SELECTION  AND 
HYBRIDIZATION. 

It  ia  beliered  that  the  potato  haa  been  cultivated  in  Pern  for  over  two  thouaand 
years.  In  the  sixteenth  century  when  the  potato  waa  introduced  into  Europe  the 
plants  eridently  yielded  large  numuera  of  small,  irregular  tubers,  and  an  abun- 
dance of  seed.  The  improvement  of  the  potato  through  cultivation,  selection 
and  hybridisation  has  apparently  increased  the  uniformity  and  the  sise  and  ha« 
improved  the  table  qualUy  of  the  tubers,  and  has  decreased  the  number  of  potatoes 
per  hill  and  the  seed  producing  power  of  the  plants. 

There  are  over  one  thousand  named  varieties  of  potatoes  in  North  America 
and  fully  four  hundred  have  been  grown  under  experiment  at  the  Ontario  Agri- 
cultural College.  Many  of  these  are  inferior  even  though  they  have  been  extrava- 
gantly advertised,  some  are  old  varietiea  under  new  names,  and  comparatively 
few  are  of  sufficient  merit  to  receive  high  recommendation  for  general  cultivation 
by  the  farmers  of  Ontario.  If  these  few  were  grown  to  the  exclusion  of  fully 
eighty  per  cent,  of  the  kinds  now  under  cultivation  better  results  would  be 
obtained.  Even  the  few  best  varieties  are  not  ideal  and  there  is  still  much 
important  work  to.be  done  by  improving  the  best  kinds  through  selection,  and 
by  originating  new  varieties  through  hybridisation  with  the  object  of  combining 
the  good  qualities  and  of  eliminating  the  undesirable  characteristics  of  the  parent 
varieties. 

Selection  work  with  potatoes  can  be  accomplished  with  good  results  either 
by  private  growers  on  their  own  farms  or  by  scientific  investigators  at  the  Experi- 
ment Stations.  The  work  can  be  carried  out  by  either  individual  or  mass  selec- 
tions of  tubers  or  of  hills. 

Mass  Selection  of  Tabers.— In  this  method  selections  are  made  from 
the  general  crop  of  potatoes  by  carefully  picking  out  for  planting  for  seed  pro- 
duction those  tubers  which  are  of  the  desired  form  and  quality,  and  which  are 
apparently  sound  and  free  from  disease.  Some  growers  take  for  seed  the  average 
run  of  the  crop  which  often  includes  very  uneven  tubers  and  sometimes  a  mixture 
of  different  varieties.  Possibly  some  other  growers  use  for  seed  the  culls  which 
have  been  discarded  by  the  family  cook. 

An  experiment  was  started  in  1896  and  was  conducted  in  duplicate  in  each 
of  twelve  years  in  continuous  selection  of  tubers  of  different  sizes.  From  each 
variety,  large,  medium,  small  marketable,  and  small  unmarketable  potatoes  were 
selected  for  planting.  From  the  crop  produced  from  these  different  selections 
tubers  of  similar  sizes  were  again  selected  for  planting  and  this  process  was  con- 
tinued each  season  for  twelve  years.  Exactly  the  same  number  of  tubers  of  each 
selection  and  of  each  variety  were  planted  on  plots  which  were  uniform  in  size. 
The  plots,  however,  varied  in  size  in  different  years,  the  smallest  being  one  row 
and  the  largest  three  rows  each  four  rods  in  length.  It  will,  therefore,  be  seen 
that  the  continuous  selections  were  made  within  comparatively  narrow  limits. 
As  there  were  some  rotten  potatoes  in  1903,  the  weights  of  which  were  not  ascer- 
tained, the  results  for  that  year  could  not  be  included. 
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The  following  table  give*  the  tvertgo  reiulU  of  duplicate  experiment!  e** 
duetMl  in  mA  of  eleven  years  in  the  continuooi  eelectlon  and  planting  of  whole 
potatoes  of  different  lixes: 


Yield*  per  Acre  from  plantlns  whole  I'btatoe!!  of  different  eii 
ContinuouH  selection. 


Yeart. 


im 

ISO? 

IMS 

1809 

1900 

1901 ^. 

1902 »»•« 

1904 §•■» 

1906 »'••• 

190B 7«-» 

ig07 98.4 

Arerace  yield.  1 1  yearn  106 . 4 


Hmalt 

Sowll 

UnmarlteUble. 

MarlceUblw. 

(Biuheli.) 

(BiuheU.) 

66.3 

106.6 

190.8 

216.6 

98.8 

166.3 

90.0 

180.4 

4S.6 
I9n  ■ 

96.2 
207.6 

Medium 

Marketable. 

(BuNbeU.) 


Large 
MarkeUble. 

(BusheU.) 


ii6.a 

104.1 
204.4 
106.9 
118.8 
146.4 


148.8 

168.8 

267.6 

283.4 

196.8 

222.5 

183.1 

196.9 

128.3 

137.1 

292.9 

387.9 

178.1 

199.4 

130.9 

128.8 

220.6 

238.8 

129.1 

146.3 

143.6 

174.4 

181.2 

203.1 

It  will  be  seen  that  in  every  instance,  except  one,  as  the  size  of  the  seed  potatoes 
increased  there  was  also  an  increase  in  the  yield  of  potatoes  per  acre.    The  relatiw 
ttifference  in  the  production  of  tubers  of  different  sizes  is  probably  more  marked  in 
unfavorable  than  in  favorable  seasons.    It  is  uifficult  to  ascertain  from  these  resnUe 
just  what  influence  continuous  selection  had  on  crop  production,  as  the  size  of  tuber 
which  is  planted  exerts  a  marked  influence  on  the  yield  of  potatoes.    For  further 
information  on  this  question  the  reader  is  referred  to  tlie  resulte  of  other  experi- 
ments presented  in  this  bulletin.    It  is  interesting  to  note  that  the  small,  unmarket- 
able potatoes  came  lowest,  and  the  small  marketable  potetoes  second  lowest  not  only 
in  yield  of  potatoes  per  a(  rc  'out  also  in  the  perceutage  of  marketable  potatoes  j>ro- 
duced. 

Mass  Selection  of  Hills.— In  this  method,  the  selections  are  made  in  the 
field  by  digging  separately  the  potatoes  produced  by  different  plants  and  by  collect- 
ing togetlier  for  seed  purposes  only  those  tubers  which  come  from  the  best  hills. 

Individual  Tuber  Selection— From  a  bulk  lot  of  potatoes  of  a  suitable 
variety  selections  are  made  of  the  most  desirable  tubers  regarding  colour, 
smoothness,  shape,  size,  quality,  and  freedom  from  disease.  These  selected  tubers 
are  planted  whole  or  in  the  form  of  a  certain  number  of  sete,  and  the  progeny  from 
each  tuber  is  kept  separate  from  that  of  every  other  tuber.  By  careful  testing  under 
uniform  conditions  these  different  lots  of  the  one  variety  the  grower  aims  to  secure 
a  superior  strain  of  potatoes.  ,    -     t^  «.  i 

In  the  spring  of  1909  two  hundred  and  forty-one  tubers  of  ti.e  Empire  Sstate 
variety  of  potatoes  w^r..  carefully  selected  from  a  bulk  lot  of  this  variety  grown  .it 
the  College  in  the  year  previous.  These  potatoes  were  weighed  separately  and 
classified  into  groups  of  from  twelve  to  twenty-eight  tubers  each.  The  individual 
potatoes  comprising  any  one  group  did  not  vary  in  weight  more  than  one-sixteenth 
of  an  ounce.  The  potatoes  were  all  planted  whole  and  the  crop  produced  from  each 
of  the  two  hundred  and  forty-one  tubers  was  harvested  by  itself  and  the  potatoes 
were  counted  and  weighed.    The  best  hills  in  each  group  were  carefully  noted.    In 
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tte  spring  of  11)10  one  pound  from  each  of  forty-tl.ree  of  the  most  promising  hills 
of  the  previous  year  was  used  for  seed.  This  amount  was  cut  into  thirty-three 
Z?:ZTu\^f^'Z'Zr  '    ,      -  --^^  -  1-^th  by  placingMe  1'';: 


A  Potato  of  the  Empire  State  variety. 

vp»r7i'  ^"11""'""^'  "'"■""'  ■?■''''  "^  ''"^"'°''-'  P*^^  *'•••«  P^"-  «""«'"  f<«-  tl-e  past  two 
yea  s  show  the  comp«n.son  of  the  selections  with  one  another  and  with  the  Empire 

Stetejar.ety,  which  has  not  been  submitted  to  the  individual  tuber  selection  pio- 

Selection  No.  1   ^siA  bushels. 

selection  No.  2  177.!       •' 

Selection  No.  ."{ i  r-,  o      « 

Variety ,,;o-,      .. 

Fm  J!  'Qrl*^  be  remembered  that  none  but  well  formed  tubers  of  good  size  of  the 
Empire  S  ate  potatoes  had  been  planted  at  the  Collecr.  for  nineteen  years  before 
the  individual  tuber  selection  work  was  started.  Even  from  this  stock  of  material 
ductio"n  '^elections  nj-pearcd  to  have  an  influence  in  increasing  pro- 

Individual  Hill  and  Tuber  Selection. -This  method  can  he  carried  out  in 
the  arge  field,  the  market  garden,  the  family  patch,  or  the  nursery  plot  where 
potatoes  are  grovni.  In  ordinary  culture,  however,  the  potato  sets  usually  vary  in 
ZiiK  H'°"Tr^  the  hills  vary  in  productiveness.  In  order  to  select  most 
Tre  L  Tl  If  ^TT^  *''!  ^^"  ""^  reproducing  desirable  characteristics 
care  should  be  taken  to  plant  tubers  or  sets  which  are  uniform  in  size.  In  com- 
mencing the  work,  therefore,  it  is  not  only  important  to  use  the  best  variety  obtain- 
able for  the  purpose,  but  also  to  give  the  potatoes  in  the  individual  hills  an  even 
chance  for  deve  opment.  When  the  crop  is  beginning  to  ripen  there  is  frequently  a 
noticeable  variation  ,n  the  appearance  of  the  plants.    This  permits  of  a  selection  of 

wfif      ^'''r^.il'^T"  ^'''"*'  '''"'  *''"  ^''^  ^°"»^^  »"''  the  least  amount  of  late 
blight  and  of  other  disPases.    The  hills  can  be  marked  by  drivirtg  stakes  or  laths 


besido  tliose  selected.  Another  exnniiiintion  of  tlie  erop  can  \k  made  in  a  week  or 
ten  days,  and  still  another  at  a  little  later  date.  and.  if  necessary,  some  of  the  stakes 
changed  according  to  the  appearance  of  the  plants.  A  few  days  after  the  tops  die 
the  selected  hills  can  be  carefully  du<r  with  a  potato  fork  and  examined  individually. 
The  product  of  each  hill  showing  a  good  yield  of  uniform  tul)ers  of  desirable  ap- 
pearance and  free  from  scab,  rot  or  other  diseases  can  be  i)laced  in  a  separate  bag 
and  numbered.    The  selected  potatoes  si    I'ld  be  kept  in  a  cool,  dry,  dark  cellar 


^ime  a  uniform  number  of  the 

1;  t  ilier  cut  once  lengthwise  and 

'■>on  in  weight.    Two  feet  could 

Jie  tubers  in  every  row.    Each 

The  length  of  the  rows,  there- 


during  the  winter  and  early  spring.  \i 
best  potatoes  from  eacli  bag  can  be  s  lectf' 
once  crosswise,  thus  making  four  set.-  oi'Mjinralive'v 
be  allowed  between  the  sets  and  tlirt '  'i.--:  lii^f  vccn 
tuber  of  four  sets  would  require  9  feet  of  tlio  row. 
fore,  would  be  -io  feet  if  five  tubers,  54  feet  if  six  tubers,  and  63  feet  if  seven  tubers 
were  used  from  each  bag.  Tliree  feet  is  a  good  distance  to  allow  between  the 
separate  rows.  Comparative  examinations  can  be  made  of  the  tops  in  tha  growing 
season  and  of  the  potatoes  in  the  autumn  which  have  been  produced  from  the  in- 
dividual sets,  from  the  individual  tubers,  and  from  the  individual  hills.  This  gives 
an  exceptionally  fine  opportunity  for  determining  the  comparative  results  of  the 
different  selections  regarding  vigor  of  growth,  freedom  from  disease,  and  type, 
uniformity,  production  and  quality  of  potatoes.  Tubers  can  be  taken  from  the  Iwst 
hills,  or  from  the  best  groups  of  four  hills,  or  from  the  best  rows  for  further  selec- 
tion, for  comparative  tests,  or  for  both.  The  writer  recommends  this  individual 
hill  and  tuber  selection  method  as  one  of  the  best  and  most  interesting  which  can  be 
followed  in  obtaining  an  improved  strain  of  potatoes  either  for  home  use  or  for 
commercial  purposes. 

In  developing  the  foregoing  system  some  interesting  work  has  been  done  at 
our  College.  For  instance,  individual  hill  selections  were  made  from  the  Davies' 
Warrior  potatoes  in  1910  and  again  in  1911.  Eleven  of  the  best  strains  resulting 
from  the  selections  have  been  tested  in  duplicate  in  each  of  the  past  three  years 
and  the  following  table  gives  the  average  results  of  each  of  four  of  these  strains  as 
tested  in  each  of  the  vears  l!)i;i.  1911  and  1915:— 


Selections. 


Selection  No.  5 
••     2 

••     1 
"     8 


FercentaBe 

Table 

Quality 

1915. 


74 
72 
71 
71 


Yields  of  Potatoes  p:r  Acrd  (bushels). 


1913. 
2  test.s. 


210.0 
197.-5 
191.3 
145.0 


241.4 
211.3 

m.i 

1H.2 


These  strains  were  all  started  from  carefully  selected  hills  of  promising  charac- 
teristics, and  yet  the  results  show  most  decided  differences  in  productiveness.  The 
Davies'  Warrior  potatoes  in  the  variety  tests,  whore  no  hill  selection  was  used,  gave 
an  average  of  136.6  bushels  per  acre  per  annum  for  the  same  period.  This  work  has 
been  valuable  in  furnishing  a  strain  of  Davies'  Warrior  potatoes  which  has  given  an 
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average  annual  yield  of  fully  one  hundred  bushels  per  acre  over  the  ordinary  variety. 
It  has  also  empliasized  the  value  of  the  application  of  a  good  system  of  selection 
in  the  improvement  of  the  potato  crop. 

Originating  New  Varieties  from  Potato  Seed. -Tiie  potato  blossoms  are 
produced  on  tlie  upper  parts  of  tlie  stems  and  vary  in  color.  The  ilower  is  com- 
plete, comprising  calyx,  corolla,  stamens  and  pistil.  The  construction  of  the  flower 
favors  self-fertilization.  It  is  very  rare  to  find  insects  visiting  the  blossoms.  The 
amount  of  cross-fertilization  through  tlie  agency  of  tlie  wind  is  uncertain.  Early 
writers  inform  us  that  the  potatoes  of  two  and  three  centuries  ago  produced  an 
abundance  of  seed.  Potato  seed  in  the  commercial  varieties  of  the  present  day, 
however,  is  very  scarce.  The  improvement  of  the  potato  has  developed  large  yields 
of  tubers  which  make  heavy  demands  upon  the  food  manufactured  by  the  leaves. 
It  is  probably  due  to  this  demand  that  the  transfer  from  seed  to  tuber  production 
has  taken  place.  The  cause  of  the  lack  of  fertilization  of  the  flowers  seems  to  be 
due  to  the  sterility*  of  the  pollen,  and  in  the  majority  of  cases  the  unfertilized 
flowers  drop  to  the  ground.  In  a  few  instances,  however,  fertilization  takes  place 
and  seed  is  produced.  It  is  stated  that  seed  production  is  increased  by  removing 
IKe  early  formed  tubers  of  the  potato  plant.  The  potato  "  apple  "  or  fruit  is 
globular  in  form,  about  three-quarters  of  an  inch  in  diameter,  and  contains  many 
seeds  which  are  about  the  size  of  pin-heads. 

It  is  a  comparatively  easy  matter  to  produce  new  varieties  of  potatoes  from  the 
seed.  It  is  an  exceedingly  difficult  process,  however,  to  produce  a  new  variety  of 
potatoes  which  is  superior  to  the  best  kinds  already  in  existence.  That  scientific 
workers  will  eventually  produce  potatoes  of  high  merit  by  means  of  artificial  cross- 
fertilization  of  varieties,  possessing  the  most  desirable  cliararf  ristics,  is  fully  ex- 
pected. It  is  probably  safe  to  say  that  tliis  line  of  work  will  be  confined  largely  to 
the  Agrici^tural  Experiment  Stations.  Much  may  be  done,  however,  by  private 
citizens  who  revel  in  scientific  work  and  who  have  time  and  money  at  their  disposal 
and  a  wholesome  desire  to  be    ''  "cal  service  to  humanity. 

PLANTING  POTATOES  AT  DIFFERENT  DATES. 

In  four  separate  experiments  potatoes  were  planted  at  different  dates.  In  one 
experiment  the  planting  on  May  14th  surpassed  that  of  the  planting  of  May  28th. 
In  another  experiment,  wliich  was  only  conducted  for  one  year,  potatoes  which  were 
planted  on  May  4th  gave  the  highest,  on  May  23rd  the  second  highest,  and  on  June 
13th  the  third  highest  yield  per  acre.  In  still  another  experiment  potatoes  were 
planted  on  May  31st,  June  l4th,  June  28th  and  July  12tli,  tlms  allowing  two  weeks 
between  each  two  dates  of  planting.  This  experiment  was  conducted  in  duplicate 
by  using  two  early,  two  medium,  and  two  late  varieties  of  potatoes  in  each  of  the 
six  years.  It  will,  therefore,  be  seen  that  there  were  thirty-six  separate  testa  in 
this  experiment.  Exactly  the  same  weight  of  seed  and  the  same  number  of  sets  were 
used  throughout.  All  other  details  in  reference  to  cultural  methods  were  the  same 
for  all  of  the  plots  in  each  of  the  years. 


•Wm.  Stuart,  U.S.  Department  of  Agriculture,  Bulletin  \9n,  on  "Potato  Breeding 
and  Selection,"  191S. 
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The  following  table  gives  the  results  of  thirty-six  tests  conducted  over  a  period 
of  six  years  in  planting  early,  medium  and  late  varieties  of  potatoes  at  four 
different  dates: — 


Dates 

of 

Planting 


Average 
Percentage 
Maturity. 
Sept.  10th. 


May  31 
June  14 
June  28 
July  12 


Bushels  per 

Acre  of 
;  Marketable 
j    Potatoes. 
'     36  tests. 


164.5 

146.6 

101.8 

46.6 


Total  Yield  of  Potatoes  per  Acre  (bushels). 
Average  six  years. 

E.VRLY     MEDIUM      LATE 
Varieties.    Varieties.    Varieties. 
12  tests.      12  tests.      12  tests. 


Average  of 

three  classes 

of  Varieties. 

36  tests. 


163.8 

152.0 

104.7 

67.6 


201.9 

183.9 

149.1 

76.4 


203.5 

191.9 

147.5 

75.4 


119.7 

175. 8 

133.1 

73.1 


The  results  show  that  in  ail  of  the  average  results,  whether  of  marketable  pota- 
toes or  of  total  yield  of  early,  medium  or  late  varieties,  the  yield  was  tho  highest 
from  tiie  earliest  planting.  As  the  different  dates  of  planting  advanced  the  yield 
per  acre  decreased  to  a  marked  degree.  In  every  instance  the  yield  per  acre  from 
the  planting  of  May  Slst  was  more  than  double  that  from  the  planting  of  July 
12th.  It  should  be  considered  that  these  experiments  were  conducted  at  Guelph  on 
an  ordinary  clay  loam. 

The  experiment  last  described  was  concluded  in  1914.  In  the  following  year  a 
somewhat  more  extensive  experiment  was  started  by  planting  potatoes  at  six  different 
dates.  In  all  six  varieties  of  potatoes  were  used,  two  early,  two  medium,  and  two 
late.  The  conditions  of  culture  were  the  same  throughout  as  near  as  it  was  possible 
to  have  them. 

The  following  table  gives  th'  'ge  results  in  percentage  of  table  quality  and 
yield  per  acre  of  six  varieties  of  grown  from  each  of  six  different  dates  of 

planting  in  1915 : — 


Dates  of  Planting. 


May  3  . 
May  17. 
May  31. 
June  14 . 
June  28 . 
July  12. 


Average 

Avtrage 

Table  Quality. 

Yield  per  Acre 

1915. 

1915. 

Percentage. 

(Bushels.) 

71 
71 
t» 
B4 
82 
39 


291.3 

199.8 

123.1 

72.1 

31.9 

8.9 


It  will  be  seen  that  the  results  of  each  of  the  four  experiments  conducted  at 
tlie  College  all  favor  comparatively  early  planting,  and  that  as  the  dates  of  planting 
increase  the  yields  per  acre  decrease.  According  to  the  results  of  experiments  con- 
ducted at  our  College  immature  potatoes  are  of  inferior  quality  for  eating  in  the 
winter,  but  are  of  superior  value  for  planting  in  the  spring. 
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DIFI^RENT  EXPOSURES  OF  SEED  POTATOES  FOR  THREE 
WEEKS  BEFORE  PLANTING. 

For  five  years  in  succession  an  experiment  was  conducted  in  which  potatoes 
were  carefully  and  evenly  divided  into  different  lots  and  placed  in  varying  degrees 
of  light  and  heat  for  three  weeks  before  they  were  planted.  Some  were  placed  in 
the  dark  cellar,  otliers  in  the  cellar  in  front  of  a  window,  others  on  the  barn  floor, 
others  -n  the  greenhouse  immediately  below  the  glass,  and  others  in  the  open  air! 
Two  varieties  were  used  each  year.  Tl  3  different  lots  of  each  variety  were  made 
up  of  the  same  weight  and  of  the  same  number  of  tubers.  The  potatoes  were 
weighed  and  distributed  each  year  in  the  latter  part  of  May  und  the  planting  took 
place  three  weeks  later.  The  potatoes  placed  in  the  dark  cellar  grew  long,  tender, 
light  colored  sprouts,  wliile  those  placed  in  the  warmer  tcnperature  and  in  the 
light  produced  short,  green-colored  sprouts.  One-half  of  the  potatoes  kept  in  the 
dark  cellar  were  planted  with  the  sprouts  removed,  and  the  other  half  with  the 
sprouts  still  attached  to  the  tubers.  The  following  table  gives  the  average  per- 
centage marketable,  the  yield  marketable  and  the  total  yield  per  acre  for  the  ten 
tests  in  the  five  years  for  each  of  the  six  treatments : 


Places  where  Potatoes  were  kept  for 
tv.tnty-one  days  before  planting. 


Average 
Percentage 
Marketable. 


Average  Bushels  per  A  "re 
per  Annum. 


Marketable.     Total  Yield. 


1.  In  barn  in  light  (sprouts  on) 77.9 

2.  In  root  cellar  in  light  (sprouts  on) '.  ' 

3.  In  root  cellar  in  dark  (sprouts  on) 

4.  In  greenhouse  in  light  (sprouts  on) 

5.  In  root  cellar  in  dark  (sprouts,  off) '. 

6.  In  opjn  air  (sprouts  on) '...'... 


74.4 
74.1 
59.8 
63.1 
58.2 


187.1 
173.8 
169.4 
134.6 
130.5 
62.9 


221.1 
210.1 
288.  B 
181.3 

177.3 
107.3 


Potatoes  which  were  placed  on  the  barn  floor  in  the  latter  part  of  May  and 
allowed  to  remain  there  for  three  weeks,  after  which  they  were  planted  whole  with 
the  short  sprouts  attached,  gave  better  results  than  tubers  submitted  to  any  other 
exposure  in  total  yield  and  in  yield  of  marketable  potatoes  per  acre.  The  potatoes 
which  were  kept  for  three  weeks  in  a  dark  root  cellar  and  which  were  carefully 
planted  with  the  slender  sprouts  attached  gave  an  average  yield  of  28.7  bushels  per 
acre  more  than  similar  potatoes  from  which  the  sprouts  had  been  removed.  These 
results  go  to  show  that  seed  potatoes  from  which  sprouts  have  been  removed  in  the 
spring  before  planting  are  considerably  weakened  for  crop  production.  The  results 
also  show  that  if  seed  potatoes  are  allowed  to  sprout  in  the  spring  their  value 
depends  largely  upon  the  conditions  under  which  the  sprouts  are  allowed  to  de-  .lop 
before  the  time  of  planting.  The  tubers  which  were  exposed  to  the  open  air  were 
injured  considerably  by  the  changes  in  temperature.  The  results  seem  to  favor 
the  practice  of  allowing  potatoes  to  sprout  under  proper  conditions  in  the  spring 
not  only  to  hasten  the  crop  for  early  market  but  also  to  furnish  good  yields  of 
tubers.  Unfortunately,  no  potatoes  were  kept  sufficiently  cool  to  prevent  any 
sprouting  so  as  to  furnish  unsprouted  seed  as  a  basis  of  comparison. 

In  another  experiment  conducted  in  duplicate,  but  for  only  one  season, 
potatoes  which  had  been  kept  in  a  dark,  moderately  cool  root  cellar  produced  long 
Blender  sprouts  in  the  spring.    These  potatoes  were  separated  with  great  care  and 
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part  of  them  were  planted  with  the  sprouts  attached,  and  an  eiiual  number  after 
the  sprouts  hail  'neen  removed.  The  potatoes  were  planted  whole,  and  the  cultural 
methods  were  the  same  for  the  different  plois.  The  average  yield  of  potatoes 
produced  was  2G.3  bushels  per  acre  less  from  the  tubers  from  which  the  s'prouts 
had  been  removed  than  from  those  on  which  the  sprouts  were  attached.  These 
results  confirm  those  of  the  former  experiment  and  show  that  if  potatoes  ptb 
allowed  to  sprout  in  the  spring  of  the  year  and  the  sprouts  are  removed  the  value 
of  the  tubers  for  crop  production  is  apparently  decreased. 

When  a  whole  potato  is  exposed  to  the  light  a  very  few  of  the  eyes  start  to 
grow,  and  these  are  generally  situated  at  or  near  the  seed  end.  The  accumulated 
resources  of  the  potato  are  largely  devoted  to  the  development  of  the  .'ew  sprouts 
which  start  first  and  many  of  the  eyes  remain  in  a  dormant  condition.       In  the 


Three  Sprouted  Potatoes:    (1)  Placed  in  the  dark,  (2)  Placed  in  the  dark  for  a  time 

and  later  in  the  light,  and  (3)  Placed  in  a  subdued  light. 
Potatoes  placed  in  the  light  until  short,  thick,  green  sprouts  are  grown  to  an  inch  or  so 
in  length  make  excellent  seed,  especially  for  producing  a  crop  for  early  market. 

"  I 

earliest  stages  of  growth  the  food  material  of  the  young  sprcuts  appears  to  be 
drawn  from  that  portion  of  the  tuber  which  is  at  the  greatest  distance  away  from 
the  new  growth. 

Seed  potatoes  placed  in  shallow  trays  and  stored  for  a  short  t'  e  before  plant- 
ing in  a  moderately  warm,  well  ventilated  and  lighted  room  are  likely  to  give 
excellent  returns.  By  this  process  the  sprouts  will  be  short,  dense,  full  of  color 
and  strong  enough  to  withstand  ordinary  handling.  The  young  sprouts  will 
develop  buds  near  the  potatoes  which  probably  accounts  for  the  increase  in  pro- 
ductiveness. The  sprouted  tubers  hasten  the  season  of  growth  and  produce  fine, 
healthy  plants  which  are  more  likely  to  escape  blight.  This  method  is  particularly 
advantageous  if  the  grower  is  desirous  of  having  his  crop  ready  for  market  very 
early  in  the  season. 
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PLANTING  WHOLE  AND  CUT  POTATOES. 

Various  experimenta  bav-'  been  conducted  in  different  countries  and  at 
different  times  to  glean  information  regarding  the  best  way  to  prepare  potatoes  for 
planting.  In  order  to  glean  data  along  this  line  which  might  be  of  particular 
▼alue  to  the  potato  growers  of  Ontario  an  experiment  was  conducted  for  six  years 
in  succession.  In  this  experiment  potatoes  of  different  sizes  were  planted  whole 
at  different  distances  apart,  and  in  comparison  with  these  cut  pieces  of  different 
sizes  were  planted  from  uniform  tubers.  The  experiment  was  conducted  in 
duplicate  in  each  of  the  first  two  years,  and  in  triplicate  in  each  of  the  last  four 
years.  It  will,  therefore,  be  seen  that  we  conducted  sixteen  complete  and  separate 
tests  in  the  six-year  period.  The  varieties  of  potatoes  principally  used  were  the 
Empire  State,  the  Pearl  of  Savoy,  and  the  Bural  New  Yorker  No.  2.  The 
quantity  of  seed  per  acre  varied  according  to  the  manner  of  preparing  the  seed. 
The  potatoes  were  planted  in  rows  3  1-3  links  apart,  and  the  planting  took  place 
from  the  fourteenth  of  May  to  the  fifth  of  June,  according  to  season.  The  treat- 
ment of  the  land  was  the  same  as  has  been  described  for  the  experiment  with 
different  varieties.  The  following  table  gives  the  average  results  in  percentage 
of  orop  marketable,  in  total  yield  per  acre,  and  iu  yield  per  acre  less  seed  used, 
in  the  experiment  comprising  sixteen  tests  conducted  over  a  period  of  six  years: 


Preparations. 


Large  whole,  one  foot  apart 

Large  whole,  two  feet  apart 

Large  whole,  three  feet  apart 

Medium  whole,  one  foot  apart 

Medium  whole,  two  feet  apart 

Small  whole,  marketable,  one  foot  apart 

Medium  cut  in  two,  one  foot  apart 

Medium,  two  eyes  in  a  piece,  without  seed  ends, 

one  foot  apart , 

tiedium,  one  eye  in  a  piece,  without  seed  ends, 

one  foot  apart 

Medium,  seed  ends,  one  foot  apart 


Percentage 
of  Crop 

Marketable. 
Average 
6  years. 


79.25 
84.00 
85.83 
82.07 
87.37 
87.83 
83.96 

90.57 

91.39 
85.57 


Yield 

per  Acre. 

Average 

6  years 

(bushels).' 


83S.03 
247.75 
200.26 
274.01 
210.36 
201.03 
211.32 

163.21 

106.46 
104.24 


Yield 

per  Acre 

less  seed  used. 

Average 

6  years 

(bushels). 


110.98 
133.00 
125.49 
179.81 
163.39 
176.54 
163.45 

135.45 


96.38 
98.22 


It  will  be  seen  that  the  largest  yiekl  of  jwtatoes  and  the  lowest  pcreentago 
of  marketable  tubers  were  produced  from  the  large  whole  potatoes  planted  one 
foot  apart  in  the  rows.  This  required  the  largest  amount  of  seed  of  any  of  th'; 
ten  plots  comprising  this  experiment.  The  yield  per  acre  decreased  as  the  distance 
between  the  potatoes  in  the  rows  increased  or  the  size  of  the  potatoes  decreased. 
The  highest  percentage  of  marketable  potatoes  was  produced  from  the  cuttings 
having  only  one  eye  in  each  piece.  The  results  show  that  the  amount  of  peed 
used  has  a  marked  influence  on  the  yield  of  potatoes  per  acre.  The  heaviest 
planting,  however,  has  two  serious  drawbacks,  viz.,  the  Iar£3  amount  of  potatoes 
required  to  plant  an  acre  and  the  large  percentage  of  unmarketable  potatoes  in 
the  crop  produced.  The  last  column  to  the  right  gives  the  yield  per  acre  remain- 
ing after  subtracting  the  amount  of  seed  planted  from  the  total  crop  produced. 
It  will,  therefore,  be  seen  that  the  most  economical  results  were  not  obtained 
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either  from  the  largest  or  tht  smallest  amount  of  seed  used.  This  experimeut 
has  some  important  lessons  in  itself,  but  it  is  particularly  valuable  in  suggesting 
other  lines  of  investigation,  and  we  would  advise  the  reader  to  examine  the  results 
of  the  experiments  given  under  the  headings  which  follow  before  drawing  con- 
clusions from  the  results  presented  in  connection  with  this  experiment 

An  interesting  little  experiment  was  conducted  in  planting  very  small  whole 
potatoes  of  about  one-quarter  of  an  ounce  in  size  in  comparison  with  small  whole 
potatoes  weighing  about  one  ounce  each.  The  number  of  potatoes  was  uniform 
throughout.  The  results  showed  that  the  very  small  potatoes  gave  slightly  less 
than  one-half  the  yield  per  acre  as  compared  with  the  one  ounce  tubers. 


PLANTING  SETS  OF  DIFFERENT  SIZES  WITH  ONE  EYE  IN  EACH  SET. 

Suggested  by  the  results  of  the  foregoing  experiment  a  test  was  arranged 
with  the  object  of  securing  more  definite  information  regarding  the  exact  influence 
of  the  size  of  the  cut  potato  on  the  resulting  crop.  This  experiment  consisted  of 
aix  separate  plots  in  which  potato  sets  1-16,  yi,  Vi,  y^,  1  ounce  and  2  ounces  in 
weight  were  planted  under  simUar  conditions.  No  piece  contained  more  than 
one  eye.  The  pieces  were  planted  one  foot  apart  in  the  rows,  there  being  exactly 
the  same  number  of  sets  used  in  each  of  the  plots.  The  experiment  was  conducted 
in  duplicate  in  each  of  five  years  by  using  two  varieties  each  season.  There  were, 
therefore,  in  all  ten  tests  conducted  during  the  five-year  period.  The  potato  sets 
were  planted  to  a  depth  of  about  four  inches,  and  flat  cultivation  was  used  each 
year.  The  following  table  gives  the  average  of  five  years'  results  in  testing 
potato  sets  of  each  of  six  different  sizes : 


Size  of  Sets 
Planted 


Average  results  for  five  years  (10  tests). 


One-sixteenth  oz. 

One-eighth  oz 

One-quarter  oz. . . 

One-half  oz 

One  oz 

Two  ozs 


Eyes  i)er 
Set. 


Amount 
of  Seed 
used  qer 

Aufc 
(bushels). 


1.3 

2.6 

5.2 

10.3 

20.6 

41.2 


Percentage 

of  Crop 
mar  ke  talkie. 


61.0 
88.6 
89.7 
88.7 
89.. ") 
87.6 


Yield  per  Acre  (bushels). 


Marketable. 

Total. 
47.5 

36.8 

78.8 

89.7 

9S.4 

111.1 

l()i).4 

129.0 

129.9 

148.4 

149.7 

173.9 

Total  less 
Seed  used. 


46.2 
87.1 
105.9 
118.7 
127.8 
132.7 


The  results  Iktc  presented  are  certiiinly  inU-resting.  They  show  that  tl>e 
size  of  the  piece  of  potato  planted  has  a  very  marked  influence  on  tli'.'  yield  pro- 
duced. Under  exactly  siniiUir  .oiidtions  there  was  a  variation  of  from  47.5  to 
173.9  bushels  of  potatoes  per  acre  per  annum  owing  to  the  diiferency  in  the  sizo 
of  the  potato  sets  which  were  phinted.  There  was  an  increase  in  the  yield  of 
potatoes  per  acre  as  t!ie  size  of  the  potato  sets  increased  in  weieht.  Planting 
two-ounce  in  comparison  with  one-ounce  pieces  an  additional  20.6  bushels  of  seeil 
potatoes  were  required,  and  an  additional  yield  of  25  ■  busliels  of  potatoes  were 
harvested.  Of  this  quantity,  however,  only  19.5  bushels  per  acre  were  of  market- 
able size,  therefore,  on  the"  average  the  one-ouni'e  pieces  proved  more  economical 
than  the  two-ounce  sets. 
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An  experiment  was  conducted  for  only  one  year  in  testing  single  eves  witli 
large  and  small  amounts  of  tuber  material  attached.  In  this  experiment  large 
potatoes  of  uniform  size  were  selected  and  all  the  eyes  were  removed  and  tiirown 
away  .wirpting  two  of  the  .«tron<rest  appearing  ones  on  each  potato.  One  of  these 
eyes  on  each  tuber  was  then  removed  with  a  small  piece  of  potato  attached, 
approximately  one-sixteenth  of  an  ounce  in  weight,  and  the  remaining  part  of  the 
potato,  about  eight  ounces  in  weight,  was  left  attached  to  the  other  "eye  It  will 
be  observed  that  the  eyes  of  these  two  sets  were  similar  in  every  respect  except 
in  the  one  particular,  viz.,  that  there  was  only  a  small  amount  of  the  fleshv  part  of 
the  potato  attached  in  one  "ase,  while  in  the  other  there  was  a  large  amount  of  the 
fleshy  part  of  the  potato  attached  to  the  eye.  An  equal  number  of  sets  of  each 
selection  were  planted.  The  experiment  was  conducted  in  duplicate,  there  being 
four  plots  in  all.  The  soil  and  methods  of  cultivation  were  similar.  The  large 
potato  sets  with  single  eyes  gave  an  average  yield  per  acre  of  340,  and  the  small 
sets  with  single  eyes  of  48.1  bushels  per  acre.  This  is  an  extreme  test  and  i=hows 
the  very  gieat  difference  which  it  is  jwssible  to  obtain  from  potato  eves  of  uniform 
strength,  but  which  arc  furnislicd  with  different  amounts  of  nourishment  for  the 
young  plants. 

PLANTING  SETS  OF  DIFFERENT  SIZES  AND  AT  DIFFERENT 
DISTANCES  APART. 

Based  on  the  results  presented  in  connection  with  the  last  experiment  another 
test  was  started  by  planting  potato  sets  of  1  ounce.  H/g  ounces  and  2  ounces  in  size 
at  distances  of  12,  18  and  24  inches  apart  in  the  rows.  The  experiment,  there- 
fore, consisted  of  nine  separate  plots  and  it  was  conducted  in  duplicate  each 
season,  and  for  a  period  of  five  years.  Each  piece  contained  only  one  eve.  The 
potato  sets  were  planted  to  a  depth  of  about  four  inches  and  flat  cultivation  was 
used  each  year.  The  rows  were  26^  inches  apart  in  every  instance.  The  follow- 
ing table  gives  the  average  of  the  ten  tests  conducted  in  five  years  in  planting' 
different  sized  sets  at  different  distances  apart: 


Size  of  Sets 
Planted 


Distance 
1)6 1  ween 
Sets  in 
rows 
(inches). 


!  f  12 

One  oz i  {18 

i  I  24 

ri2 

One  and  one-half  ozs '  <  18 

1  i  24 

:  fl2 

TwooES '  18 

i  (24 


Amount 
of  Seed 
used  per 

Acre 
(buf-hels). 


20.6 
15.5 
10. B 
30.9 
23.2 
15.5 
41.2 
30.9 
20.6 


Average  results  for  five  years  (10  tests). 


Percentage 

of  Crop 
niarketab'e. 


86.8 
88.1 
89.5 
84.0 
87.0 
87.7 
84.1 
86.7 
88.3 


Yield  per  Acre  (bushels). 


Marketable.      Total. 


125.8 
116.7 
102.1 
140.2 
125.9 
103.3 
150.8 
125.0 
118.4 


144.9 
132.5 
114.1 
166.9 
144.7 
117.8 
179.3 
151.2 
134.1 


Total  less 
Seed  used. 


124.3 
117.0 
103.8 
1.36.0 
121.5 
102.3 
138.1 
120.3 
113.5 


It  will  be  seen  that  the  total  yield  of  potatoes  increased  as  the  size  of  the  cut 
tiibers  increased  in  weight  and  as  the  space  between  the  tubers  decreased  in 
distance.     The  highest  yield  per  acre  was  produced  from  the  two  ounce  sets  placed 
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one  foot  upart.  mid  die  lowest  yield  per  acre  from  the  one  ounce  sets  placeil 
twenty-four  inches  apart  in  tlie  rows.  The  extremes  in  the  yields  per  acrf 
corresponded  with  the  extrenios  in  the  amount  of  seed  U:«ed  and  in  tlio  distance 
between  the  sets.  The  percentage  of  marketable  potatoes  was  hiRlicst  where  tlw 
smallest  potato  sets  were  planted  at  the  greatest  distances  apart.  The  highest 
yield  per  acre,  less  tiie  amount  of  seed  used,  was  produced  from  tiie  two  oume 
pieces  one  foot  apart  in  the  rows.  This,  however,  required  a  large  amount  of  seed. 
L'nde  average  conditions  seed  potatoes  in  the  spring  are  more  valuable  than  an 
equal  .(uantity  of  potatoes  in  tiie  autumn,  therefore,  the  heaviest  seed- 
ing in  this  exiKTiment,  althmigh  the  most  productive  in  total  yield  and  in 
total  yield  less  the  amount  of  seed  used,  was  not  the  most  economical.'  The  results 
here  presented  in  tabulated  form  are  very  suggestive  and  are  worthy  of  careful 
study.  If  seed  potatoes  are  plentiful  and  cheap  it  might  be  wise  to  use  some  of 
the  larger  amounts  of  seed  per  aero.  If,  however,  the  potatoes  are  scarce  and  ex- 
pensive some  of  the  smaller  amounts  of  seed  per  acre  wouKl  probably  prove  the 
most  satisfactory. 


PLANTING  SETS  OF  EQUAL  SIZE  WITH  A  VARYING  XUMBEH 

OF  EYES. 

The  proper  number  of  eyes  to  leave  in  each  potato  set  has  been  discussed  on 
many  occasions.  As  the  size  of  the  set  itself  has  a  marked  influence  on  the  yield 
of  potatoes  it  is  important  to  use  sets  of  uniform  size  if  definite  rcsultei  from  a 


Planting  Experimental  Potatoes  under  uniform  conditions. 

different  number  of  eyes  are  to  be  obtained.  An  experiment  has  been  conducted 
in  our  experimental  plots  in  which  every  set  was  cut  so  as  to  weigh  one  ounce,  but 
in  which  the  number  of  eyes  in  the  different  sets  varied  from  one  to  five.  Great 
pains  were  taken  to  have  all  the  pieces  of  exactly  the  same  size — in  fact  every 
piece  was  weighed  by  itself  on  a  fine  balance  and  was  trimmed  as  required.  For 
No.  1  plot  each  set  contained  one  eye,  for  No.  2  plot  two  eyes,  for  No.  3  plot 
three  eyes,  for  No.  4  plot  four  eyes,  and  for  No.  5  plot  five  eyes.  The  experiment 
was  conducted  in  duplicate  each  year  by  using  two  varieties  of  potatoes  and  it  was 
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continued  for  five  yean  in  succession.  The  potato  sett  were  taken  from  unifoim 
tubers  and  some  of  the  eyes  were  removed  in  accordance  with  the  vequirenienta  of 
the  experiment.  The  conditions  of  planting  were  the  same  as  those  given  in  the 
variety  experiment. 

The  following  table  gives  the  average  results  of  five  years*  axperimenti  in 
planting  one  ounce  potato  sets  containing  from  one  to  five  eyes  each : 


Average  results  for  five  rears. 


Number  of  Eyes  in  ounce 
Sets. 


Weight  of  30 

largest  I'otatocs 

per  plot 

(lbs.) 


Each  Set  containing  1  oz.  and  1  Eye  . 
1     "      2  Eyes. 


9.8 
9.2 
9.0 
8.« 
8.6 


Percentage 

of  Crop 
Marketable. 


86.2 
84.0 
82.0 
81.2 
83.8 


Yield  of 

Potatoes  per  Acre 

per  annum 

(bushels). 

Ill.i 

IB1.I 
lU.i 

111.1 
liS.1 


The  potato  se*^-  of  one  ounce  in  size  and  containing  one  eye  each  produced 
the  largest  potatoto,  and  the  highest  percentage  of  marketable  tubers,  but  the 
lowest  yield  per  acre.  With  one  slight  exception  as  the  number  of  eyes  increased 
from  one  to  five  in  the  potato  sets  of  one  ounce  each  there  was  a  decrease  in  the 
size  of  the  largest  potatoes,  a  decrease  in  the  percentage  of  crop  marketable,  and 
an  increase  in  the  average  yield  of  potatoes  per  acre  per  annum.  The  sets  con- 
taining five  eyes  each  produced  twenty-five  t  .iiials  per  acre  more  than  those  con- 
taining one  eye  each  in  the  average  annual  ;  loid  for  the  five-year  period.  This 
would  be  an  increase  of  practically  six  bushels  per  acre  for  each  additional  eye  in 
the  potato  sets  which  were  planted.  The  highest  average  yield  of  marketable 
potatoes  per  acre  was  produced  from  the  sets  containing  five  eyes,  and  the  lowest 
average  yield  of  marketable  potatoes  from  the  sets  containing  one  eye  each. 
From  observations  irade  of  the  vines  growing  above  ground  it  was  found  that  on 
the  average  there  were  three  stems  from  the  one-eyed  sets  and  four  and  one-half 
stems  from  the  five-eyed  sets. 

It  is  the  opinion  of  some  people  that  potato  sets  should  always  be  planted 
with  the  eyes  facinjr  upwanU.  An  experiment  was  i-onducte'l  in  one  year  in  which 
potatoes  were  cut  into  flattened  .sets.  In  one  plot  every  ser  was  placed  with  the 
eyes  downwards,  and  in  another  with  the  eyes  upwards.  The  experiment  was 
conducted  in  duplicate.  The  average  yieMs  per  acre  from  the  two  methods  were 
practically  identical.  In  dropping  potato  seis  it  is  not  now  considered  important 
to  have  tlie  eyes  pointed  in  any  one  specific  direction. 

PLANTING  SINGLE  EYES  FROM  DIFFERENT  PARTS  OF  THE 

SEED  TUBERS. 

In  each  of  five  years,  an  experiment  was  conducted  by  planting  single  eyea  of 
potatoes  taken  from  different  parts  of  the  tubers.  As  the  yield  of  potatoes  per 
acre  varies  with  the  size  of  the  sets  planted,  great  care  was  taken  to  have  the  pieces 
planted  of  exactly  the  same  weight  by  actually  weighing  all  the  pieces  separately. 
The  experiment  was,  therefore,  a  test  of  the  comparative  value  of  the  eyes  and  was 
not  influenced  by  the  difference  in  the  size  of  the  pieces  planted.  Uniform  potatoes 
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it  the  same  varieties  were  used  for  supplying  the  rets.  ^'''  'e  necessary  to  meet 
the  requirements  of  this  experiment,  the  surplus  eyes  were  .cmoved  from  the  «cts 
leaving  only  one  eye  in  each  piece.  The  experiment  was  conducted  with  at  least 
two  varieties  of  potatoes  each  year,  so  that  the  results  represent  the  average  of  at 
least  ten  separate  tests.  The  cultural  methods  were  the  same  as  those  descrilwd 
under  the  variety  experim"nt.  The  following  table  gives  the  average  results  for 
five    years  from  testing  single-eyed  sets  taken  from  different  parts  of  the  tubers: 


Potato  S*-!"!  of  uniform  weiuht. 
and  (-(.ntnininK  siiiKle  Kye* 
takiMi  from  ditft-rciit  parts 
of  the  tiil^trt. 


Middle  pjrt 
Stem  end 
Sewl end 


Avenme  reHults  for  five  years. 


WeiBht  of  m 
Inrwest  l'otatoen 


IVrcentage 

of  Crop 
marketable 


Yield  per  Acre 
(busbeli). 


1          »"•  »""<■ 

(lbs.) 

(4  years). 

85.3 
82.1 
84.2 

rt'un   

12.4 

174. • 

1             J1.5 

117.7 

!             11.9 

112.1 

In  four  out  of  the  five  years,  the  eyes  taken  from  the  central  portions  of  the 
potatoes  produced  the  highest  yields  per  acre  and,  in  one  year,  the  eyes  taken  from 
the  seed  ends  of  the  potatoes  were  the  most  productive.  In  the  avsrage  results  for 
the  five-year  period,  the  eyes  taken  from  the  seed  ends  produced  potatoes  which 
came  second  in  percentage  of  marketable  tubers  and  lowest  in  total  yield  of 
potatoes  per  acre.  In  yield  of  marketable  potatoes,  there  was  only  a  difference 
of  1.3  bushels  per  acre  between  the  results  from  the  eyes  taken  from  the  stem  end 
and  from  the  seed  end  of  the  tubers.  The  results  from  the  eyes  taken  from  the 
central  part  of  the  potatoes  gave  the  best  returns  in  every  respect. 

In  comparing  these  results  with  those  of  somewhat  similar  experiments  con- 
ducted elsewhere  it  should  be  remembered  that  in  the  experiment  here  reported 
all  of  the  potato  sets  weighed  exactly  the  same  amount  and  the  individual  pieces 
conta'  ■"  Tirecisely  one  eye  each.  If  the  sets  taken  from  the  different  parts  of 
the  pi.  were  of  uneven  weights  and  contained  a  varying  number  of  eyes  there 
would  b-j  a  combination  of  three  determining  factors,  and  the  results  would  be 
difficult  of  interpretation.  The  force  of  this  statement  will  be  understood  if  the 
reader  will  make  a  study  of  the  results  already  presented  in  this  bulletin  in 
reference  to  planting  one-eyed  sets  of  different  sizes  and  one-ource  sets  with  a 
varying  number  of  eyes. 


I 


PLANTING   ONK,  TWO  AND  FOUR  IM/rATO   SETS   PER  HILL. 


An  c'xpcrinifut  was  conduiiiMl  in  each  of  seven  years  1)y  planting  one,  two 
nnd  four  iMjtiito  sets  jh-T  hill.  The  hills  were  the  same  distance  apart  in  Iwtli 
cases  and  the  amount  of  seed  used  per  acre  was  uniform  throughout.  In  each 
test,  Plot  No.  1  contained  one  whole  potato  of  two  ounces  in  weight  per  hill. 
Plot  No.  2,  two  half  potatoes  of  one  ounce  each  per  hill,  and  Plci  No.  3,  four 
quarter  potatoes  of  one-half  ounce  each  per  hill.  The  experiment  was  con- 
ducted in  duplicate  each  year,  in  some  seasons  the  same  variety  of  potatoes 
being  used  in  both  tests,  and  in  other  seasons  different  varieties  of  potatoes  being 
used  in  the  two  tests.  In  the  seven-year  period  there  were  fourteen  distinct 
tests  conducted.     The  treatment  of  the  .soil  and   the  method  of  planting  wero 
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limilar  to  those  descrilwd  for  the  variety  experiment.  The  followinjr  table  j?'^''* 
the  average  of  seven  years'  results  in  growing  potatoes  with  one  set,  with  two 
sets,  and  with  four  wis  per  hill : 


Number  of  Hetn  FlaiiWU 
per  Hill. 

« 


Weight 

uf  Set.4 
FiauUd 
per  Hill 

(OM.). 


Averaire  Resuttit  fur  Kvveii  Yrar.t. 


Weight  of 

31)  l^argeHt 

("otaties 

per  i'lut 

(Ibrt.). 


I'eroeiit- 
uge  of 
Crop 

Market- 
able. 


Ui:9bclsi  per  Acre. 


.Marketable.  Tutal. 


One  Whole  Potato    3  10.9  81 

Two  Half  Potatoe* 2  10.4        '        77 

Four  Quarter  PoUtM!. 2  8.9  72 


154.0 
14S.H 
124. b 


117.7 
III.  I 
111.4 


The  results  of  this  experiment  were  very  decided  throughout.  In  each  of 
the  seven  years  the  two-ounce  whole  potatoes  gave  the  highest  percentage,  and 
the  four  half-ounce  sets  per  hill  gave  the  lowest  percentage  of  marketable  potatoes. 
The  four  sets  of  potatoes  per  hill  gave  the  lowest  yield  of  marlcetable  potatoes, 
and  with  only  one  exception  the  lowest  total  yield  of  potatoes  per  acre  in  each 
of  the  seven  years  during  which  the  experiment  was  conducted.  The  average 
results  for  the  whole  period  show  that  two-ounce  potatoes  when  planted  separately 
g  ve  an  annual  average  yield  of  fully  30  bushels  per  acre  of  marketable  potatoes 
more  than  the  same  amount  of  seed  planted  in  the  form  of  four  one-half  ounce 
pieces  per  hill.  When  a  whole  potato  is  planted  a  comparatively  small  number 
of  the  eyes  start  to  grow  and  the  nourishment  in  the  potato  goes  to  produce  a 
few  strong  vigorous  stems.  £y  cutting  the  potato  into  small  pieces  practically 
all  of  the  eyes  are  forced  into  growth.  The  cutting  of  the  potato,  therefore,  tends 
to  increase  the  number  of  stems  produced,  and  when  from  two  to  four  potato  sets 
are  planted  in  one  place  there  is  a  greater  number  of  stems  produced  than  Vion 
one  larger  piece  of  the  same  total  weight  is  used.  The  more  pieces  tliere  are 
per  hill  the  greater  is  the  tendency  to  produce  numerous  stems  which  are  weaK, 
small  and  slender  and  which  produce  a  large  number  of  small  potatoes,  and  a 
comparatively  light  yield  per  acre. 


INFLUENCE  OF  PLAvSTER  AND  LIME  WHEN  SPRINKLED  ON  FRESHLY 

CUT  SEED  POTATOES. 

The  practice  of  sprinkling  freshly  cut  seed  potatoes  with  plaster  (gypsum), 
lime  or  some  other  material  is  not  entirely  new.  The  use,  however,  of  these 
materials  is  confined  ch'-^fly  to  a  few  potato  growers  and  to  seedsmen  who  some- 
times forward  potato  eyes  by  mail.  In  order  to  obtain  data  which  would  form  a 
serviceable  guide  in  regard  to  the  treatment  of  freshly  cut  seed  tubers  an  experi- 
ment was  conducted  for  five  years  in  succession  in  which  freshly  cut  seed  potatoes 
were*  sprinkled  with  plaster  or  with  lime,  or  were  left  untreated  before  planting. 
In  order  to  secure  as  accurate  results  as  possible  six  separate  tests  were  made  in 
one  year,  and  four  separate  tests  in  each  of  the  other  four  years.  In  the  five- 
year  period,  therefore,  no  less  than  twenty-two  tests  were  conducted.  Finely 
ground  land  plaster  and  slaked  lime  were  used.  The  planting  took  place  in  the 
latter  part  of  May  or  in  the  first  week  of  June  each  year,  and  equal  amounts 
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of  iced  were  used  on  the  different  plots.    The  ciltural  n»etlio.l«  wito  practically 
the  same  as  those  given  in  the  variety  tests. 

The   following  table  givea  the  average  of  twenty-two   tosts  conducted   for 
five  years   in  trratinp  freshly  cut  seed  potatoon  in  (lilTiTcnt  ways  l)ofore  planting. 


Tnntinnit  of  Freiihly  Cut 
Herd  I'utatOLit. 


Weiuht  of  :!0 

Ijirvcitt  Potatoes 

per  plot  (11m.). 

Avemue 

\        .'» yvant. 


('Mted  with  (troiind  Plaster. 
CuutvU  with  Slakrd  Unit-  ... 
Njt  Trratril 


13.0 
la.H 

12.8 


PiTifiililue 
of  Crop 

Markftiilile. 
AvennKe 
4  yearit. 


81.1 
78.U 

78.8 


Vi»'ld  IHT  Acre 

(liiiKhfli), 
.Vvcraue  •*>  years. 


214.4 

2n.i 

IN.I 


The  average  results  show  that  freshly  cut  potatoes  wliidi  were  coatcfl  with 
land  plaster  gave  23.6  bushels  per  acre  per  annum  o\or  tliosc  wliich  were  left 
untreated.  Tlie  results  from  the  sets  treated  with  lime  ocupied  an  intermediate 
position  between  those  from  the  sets  treated  with  land  plaster  and  those  left 
untreated.  In  each  of  four  out  of  the  five  separate  years  the  plaster  coated 
sets  produced  the  highest  total  yield  per  acre,  and  al.so  the  hi^rhest  percentage  of 
marketable  potatoes.  The  average  weight  of  the  largest  potatoes  produced  from 
the  coated  seed  was  higher  than  that  of  those  produced  from  the  untreated  sets. 

Another  experiment  was  conducted  for  seven  years  in  succession  in  which 
finely  ground  brick  and  road  dust  were  each  used  for  coating  freshly  cut  seed 
potatoes  in  comparison  with  land  plaster.  The  average  results  of  fourteen  tests 
made  in  seven  years  show  the  following  yields  of  potatoes  in  bushels  per  acre 
per  annum:  untreated,  179.4,  road  dust,  186.0,  ground  brick,  189.5,  and  land 
plaster  191.1. 

In  the  average  results  for  twelve  years  untreated  seed  gave  an  average  of 
184.1,  lime  coated  seed,  199.3,  and  plaster  coated  seed,  200.8  bushels  per  acre 
per  annum.  The  results  varied  somewhat  in  different  years  but  in  the  majority 
of  tlie  tests  the  land  plaster  or  gypsum  gave  better  returns  than  slaked  lime  for 
coating  the  freshly  t.it  seed  tubers. 

Based  on  experiments  which  were  conducted  at  the  College  a  co-operative  test 
was  arranged  through  the  medium  of  the  Experimental  Union.  This  was  repeated 
in  each  of  five  separate  years  during  which  time  there  were  97  good  reports  of 
successf  illy  conducted  experiments  received,  or  an  average  of  about  twenty  per 
year.  The  experiment  consisted  of  one  plot  of  freshly  cut  potatoes  which  had  been 
untreated,  in  comparison  with  another  plot  of  exactly  the  same  size  and  con- 
taining an  equal  number  of  sets  which  had  been  coated  with  land  plaster  as  soon 
as  cut.  The  same  amount  of  seed  was  used  in  the  two  plots.  Definite  quantities 
of  both  the  seed  and  the  land  plaster  were  forwarded  from  the  College  to  the 
experimenters.  The  average  results  for  the  five  years  show  that  the  coated  seed 
gave  a  yield  of  187.7  and  the  untreated  seed  of  177.6  bushels,  or  a  difference  of 
10.1  bushels  per  acre  per  annum  in  favor  of  the  use  of  the  land  plaster  on  the 
freshly  cut  sets.  The  coated  sets  gave  the  largest  average  yield  per  acre  in 
each  of  four  years,  and  in  the  other  year  the  results  were  about  equal.  The 
experimenters  were  quite  generally  in  favor  of  the  use  of  land  plaster  for  coating 
freshly  cut  seed  potatoes  as  the  result  of  their  experimental  work. 
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From  the  results  of  the  varirus  tests  which  were  conducted  both  at  the 
College  and  throughout  Ontario  it  will  be  seen  that  there  has  been  a  decided 
advantage  from  coating  freshly  cut  seed  potatoes  with  some  powdered  material. 
Of  the  different  materials  used  the  finely  ground  land  plaster  or  gypsum  has 
proved  the  most  satisfactory  in  increasing  the  yields  of  potatoes  per  acre.  The 
land  plaster  or  gypsum  is  secured  from  mines  at  Caledonia,  at  Cayuga,  and  at 
other  places  in  Ontario.    It  is  obtainable  at  a  comparatively  low  cost. 


PLANTING  POTATO  SETS  AT  DIFFERENT  TIMES  AFTER  CUTTING. 

It  has  been  the  opinion  of  some  potato  growers  that  it  was  an  advantage  to 
cut  seed  potatoes  three  or  four  or  five  days  before  they  were  planted.  Possibly 
potatoes  have  been  cut  on  a  rainy  day  or  on  a  Saturday  when  the  children  were 
not  at  school  and  the  cut  pieces  were  planted  a  few  days  later  and  fairly  good 
yields  were  obtained.  If  such  a  method  could  be  followed  satisfactorily,  it  would 
often  prove  a  convenience  especially  for  the  older  people  if  not  for  the  children. 
An  experiment  was  conducted  at  the  College  for  eight  years  with  the  object 
of  securing  definite  information  regarding  the  best  time  for  planting  potatoes 
after  being  cut  for  seed.  At  least  two  varieties  of  potatoes  were  used  each  year. 
Two  lots  of  potatoes,  each  containing  the  same  number  and  the  same  weight 
of  tubers  of  each  variety,  were  used.  One  lot  of  each  variety  of  potatoes  was 
cut  from  four  to  five  days  before  the  time  of  planting  and  the  other  lot  of  each 
variety  was  cut  and  planted  on  the  same  day.  The  cultural  methods  were  uniform 
throughout  and,  as  all  the  potatoes  belonging  to  this  experiment  were  planted 
at  the  same  time,  it  will  be  seen  that  the  one  point  of  comparison  was  the 
difference  in  tne  time  of  planting  the  seed  potatoes  after  they  were  cut.  The 
following  table  gives  the  average  of  sixteen  separate  tests  conducted  in  eight  years 
from  planting  potatoes  at  different  times  after  cutting: 


Time  of  Cutting  and  of  Planting  Seed  Potatots. 


Percentage  Yield  of  Potatoes 

of  Crop  per  Acre 

Marketable.  (bushels). 

Average  8  years.  Average  8  years. 


Potatoes  cut  and  planted  on  the  same  day . . . . 
Potatoes  cut  four  or  five  days  before  planting. 


77.4 
76.3 


170.1 
162. 3 


It  was,  at  first,  the  intention  to  cut  a  part  of  the  potatoes  four  days  before 
planting.  On  a  few  occasions,  however,  it  was  not  possible  to  plant  the  potatoes 
satisfactorily  until  five  days  after  they  were  cut.  In  the  average  results  of  the 
experiment  which  was  conducted  in  each  of  eight  years,  the  potatoes  which  were 
cut  and  planted  on  the  same  day  gave  an  annual  yield  of  7.8  bushels  per  acre 
per  annum  more  than  those  which  were  cut  from  four  to  five  days  before  they 
were  planted.  Not  only  was  there  a  larger  yield  per  acre  but  there  was  also  a 
larger  percentage  of  marketable  potatoes  produced  from  the  seed  tubers  which 
were  cut  and  planted  immediately.  The  best  results  were  obtained  from  cutting 
and  planting  the  potatoes  immediately  whether  or  not  they  were  sprinkled  with 
any  material,  such  as:  land  plaster,  slaked  lime,  road  ^ost  or  ground  brick. 

Thinking  that  the  different  kinds  of  soil  might  kavc  some  influence  in  the 
"csults  from  growing  potatoes  from  seed  cut  at  different  times,  a  co-operative 
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experiment  was  conducted  through  the  medium  of  the  Experimental  Union  in  order 
to  glean  further  information  and  to  enable  the  farmers  to  secure  definite  know- 
ledge along  this  line  of  investigation.  Seed  of  the  same  variety  was  carefully 
weighed  into  two  lots  and  was  sent  from  the  College  to  each  experimenter  who 
applied  for  the  experimental  material  in  each  of  five  years.  Each  experimenter 
was  asked  to  cut  one  lot  of  potatoes  five  days  before  planting  and  to  cut  the  other 
lot  into  an  equal  number  of  pieces  five  days  later.  All  the  potatoes  were  to  be 
planted  on  the  same  day.  It  was  evidently  difficult  for  all  the  experimenters  to 
plant  on  the  fifth  day,  as  for  instance,  in  one  year  there  were  218  good  reports 
of  successfully  conducted  experiments  throughout  Ontario.  Of  this  number,  17 
were  planted  four  days,  192  five  days,  and  9  six  days  after  the  first  lot  of  potatoes 
had  been  cut.  The  results  of  the  co-operative  experiments  show  that  the  potatoes 
which  were  planted  immediately  after  they  were  cut  surpassed  in  yield  per  acre 
those  which  were  cut  four,  five  and  six  days  before  planting  in  each  year  of  the 
test.  The  average  of  over  three  hundred  tests  throughout  Ontario  in  the  five- 
year  period  show  a  yield  of  potatoes  per  acre  per  annum  of  16.6  bushels  in  favor  of 
cutting  and  planting  immediately. 

It  will  be  seen  that  the  results  of  experiments  conducted  at  the  Ontario 
Agricultural  College  and  also  throughout  Ontario  are  decidedly  in  favor  of  plant- 
ing potatoes  immediately,  rather  than  four,  five,  or  six  days  after  being  cut. 
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PLANTING  SEED  POTATOES  AT  DIFFERENT  DEPTHS. 

The  most  suitable  depth  for  planting  seed  potatoes  depends  somewhat  upon 
the  character  of  the  soil  and  upon  the  method  of  cultivation.  It  should  be 
remembered  that  the  soil  on  which  the  experiments  are  conducted  at  the  College 
is  what  might  be  termed  an  average  clay  loam,  and  the  results  in  depth  of  planting 
would  probably  be  somewhat  different  than  those  obtained  from  either  a  light, 
dry,  sandy  or  a  heavy,  damp,  clay  soil. 

Potatoes  were  planted  in  the  experimental  grounds  at  the  College  to  a  depth 
of  one  inch,  three  inches,  five  inches  and  seven  inches  in  each  of  seven  years. 
From  two  to  four  varieties  were  used  each  season.  In  the  experiment  extending 
over  a  period  of  seven  years  there  were  twenty-two  separate  tests  coinlucted. 
All  details  in  connection  with  the  methods  of  culture  were  identical  throughout 
the  test  as  near  as  it  was  possible  to  have  them,  with  the  one  exception  of  the 
variation  in  the  depth  of  planting.  The  potatoes  were  planted  in  the  latter  half 
of  May  or  in  the  first  week  of  June  according  to  the  season.  Level  cultivation 
was  practised  throughout. 

The  following  table  gives  the  average  results  of  twenty-two  tests  conducted  in 
seven  year* in  planting  potatoes  at  four  different  depths: 


Depth  of  PUntinft. 


One  inch.... 
Three  inches 
Five  inches 
Seven  incites 


Depth  of  new 
Potatoes  below 

surface. 

Averase  3  years 

(incises). 


Yields  per  Acre  (busliels). 


Marketable  Pota- 
toes. 
Average  5  years. 


1.7 
8.0 
4.0 
4.d 


177.4 
188.9 
188.6 
164.1 


I       Total  crop. 
I  Average  7  years. 


1U.4 
21!. • 

zn.z 
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In  ihe  individual  years  there  was  a  considerable  difference  in  the  results 
from  the  different  depths  of  planting.  The  largest  yield  per  acre  was  obtained 
from  planting  at  a  depth  of  seven  inches  in  one  year,  and  of  one  inch  in  another 
year.  The  deep  planting  gave  the  highest  returns  in  a  dry  season  and  the  shallow 
planting  in  a  season  when  there  were  frequent  rains.  The  planting  at  a  depth 
of  five  inches  gave  the  highest  yields  in  the  greatest  number  of  years,  and  stood 
the  liighest  in  annual  yield  per  acre  per  annum  for  the  whole  period  of  seven 
years,  ^^hen  we  take  into  consideration  the  yield  of  marketable  potatoes  we 
see  tiiere  is  practically  no  difference  in  the  results  from  the  plantings  of  three 
and  five  inches  in  depth.  On  examining  the  depth  of  the  new  crop  of  potatoes 
It  was  found  that  those  which  were  produced  from  the  three-inch  planting  were 
three  inches  deep,  from  the  one-inch  planting  nearly  two  inches  deep,  and  from 
the  seven-inch  planting  nearly  five  inches  deep.  The  potatoes  in  any  one  plot 
were  not  at  a  uniform  depth,  but  the  figures  here  presented  in  tabulated  form 
are  about  the  average.  Some  of  the  potatoes  from  the  shallower  plantings  came 
so  close  to  the  surface  that  they  were  more  or  less  sunburnt.  On  an  examination 
of  the  potatoes  produced  from  the  different  depths  of  planting,  it  was  found  that 
the  percentage  of  sunburnt  potatoes  amounted  to  practically  33  from  the  one- 
inch  planting,  4  from  the  three-inch  planting,  and  nothing  from  the  five  and  the 
seven-inch  plantings.  In  regard  to  quantity  and  quality  of  potatoes  the  best 
results  were  obtained  from  planting  at  a  depth  of  from  three  to  five  inches. 
Another  interesting  experiment  would  be  to  carefully  test  the  comparative  results 
of  planting  at  the  depths  of  three,  four  and  five  inches. 

METHODS  OF  CULTIVATION. 

A  number  of  experiments  have  been  conducted  in  the  Field  Husbandry  Depar^ 
ment  at  the  Ontario  Agricultural  College  in  the  use  of  different  methods  of  culti- 
vating potatoes.  Attention  is  again  drawn  to  tlie  fact  tliat  the  soil  in  which  these 
experiments  were  conducted  was  what  is  usually  termed  an  average  clay  loam  and 
was  fairly  well  under-drained. 

In  each  of  nine  years,  a  combined  experiment  was  conducted  to  determine  the 


The  appearance  In  the  gprlng  of  land  which  In  the  previous  autumn  had  been  pUoad 
Jnto  ridges  thirty  inches  apart  by  means  of  a  double  mould-board  plow. 
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influence  of  planting  in  rows  and  in  squares,  and  in  comparing  hills  or  ridges  with 
level  cultivation.  Each  test  consisted  of  three  plots,  the  first  being  planted  in  row» 
twenty-six  and  two-fifth  inches  apart  with  the  potatoes  one  foot  apart  in  the  rows, 
and  the  second  and  third  each  being  planted  with  the  potatoes  thirty-three  inches 
apart  each  way.  Plots  number  one  and  two  received  level  cultivation,  and  plot 
number  three  was  hilled.  The  experiment  was  conducted  in  duplicate  in  each  of 
nine  years.  In  eight  out  of  the  nine  years,  two  varieties  of  potatoes  wore  planted, 
and  the  other  year  the  one  variety  of  potatoes  was  used  in  the  duplicate  test.  The 
three  plot  experiment  was,  therefore,  conducted  eighteen  times.  The  potatoes  were 
planted  at  exactly  the  same  rate  of  seed  per  acre  in  the  different  plots  of  the  ex- 
periment. The  individual  sets  planted  in  the  rows  would,  therefore,  be  smaller 
than  those  planted  in  the  squares,  as  the  former  constituted  the  larger  number. 
The  following  table  gives  the  average  results  of  eighteen  tests  conducted  in  nine 
years  with  potatop-  -Janted  in  rows  and  in  squares  and  cultivated  in  hills  and  on 
the  level : — 


Method. 


Cultivation. 


Kows  27  inches  apart Level  

Squares  33  inches  apart ....  Hills  or  ridi^es 
Squares  33  inches  apart . . .  Level 


Average  Annual  Results  for  nine  years. 


Weight  of  30      Yield  of  market-     Total  yield 
largest  potatoes      able  potatoes  per  acre 

per  plot  (lbs.)      per  acre  (bush.)  (bush.) 


11.0 
12.1 
12.6 


162.9 
14.S.0 
129.9 


in.i 

111.1 

1S4.0 


In  eight  out  of  the  nine  years,  the  rows  wliicli  were  cultivated  on  the  level 
and  which  were  represented  by  plot  number  one  gave  a  higher  yield  per  acre  than 
the  squares  which  were  also  cultivated  on  the  level  and  which  were  represented  by 
plot  number  two.  In  the  average  results  for  the  nine  years  the  level  rows  gave  a 
total  yield  of  39.8  bushels  and  a  yield  of  marketable  potatoes  of  33.0  bushels  per 
acre  per  annum  more  than  the  level  squares. 

The  squares  which  were  hilled  gave  an  average  increase  in  annual  yield  per 
acre  over  the  squares  which  were  cultivated  on  the  level  of  7.6  bushels  of  total  crop 
and  of  13.1  busliels  of  marketable  potatoes.  Tiie  highest  average  yields  per  acre 
were  produced  from  hills  in  sis,  and  from  level  cultivation  in  three  of  the  years  of 
this  experiment.  Speaking  in  a  general  way,  it  might  be  mentioned  that  the  sea- 
sons in  which  the  level  cultivation  gave  the  highest  results  were  comparatively  dry. 

As  an  outgrowth  of  the  experiment  at  the  College  in  growing  potatoes  in  hills 
and  on  the  level,  a  co-operative  experiment  was  planned  for  the  farmers  of  Ontario. 
For  five  years  in  succession  potatoes  were  distributed  from  the  College  to  those 
farmers  who  applied  for  the  material,  and  instructions  were  given  for  carrying  on 
the  test  in  comparing  the  practice  of  hilling  up  potatoes  as  against  growing  them 
on  the  level.  The  results  in  each  of  three  years  were  in  favor  of  the  hilled  potatoes, 
probably  due  to  the  cool  damp  season,  and,  in  each  of  the  other  two  years  they  were 
in  favor  of  level  cultivation.  In  taking  the  average  of  the  five  years,  during  which 
time  170  successfully  conducted  experiments  were  reported,  we  find  that  the  pota- 
toes whicli  were  hilled  gave  210  bushels,  and  those  which  were  grown  on  the  leve! 
806.2  bushels,  or  about  4  bushels  per  acre  in  favor  of  those  grown  in  hills. 
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A  few  years  ngo.  high  yields  of  potatoes  per  acre  were  claimed  from  what  was 
Mown  as  the  "fiural  Trench  System."  In  this  method,  trenches  about  one  foot 
deep  were  made  in  which  the  potatoes  were  planted  in  loosened  soil.  In  order  to 
glean  some  information  regarding  the  value  of  such  a  system  in  Ontario,  an  ex- 
periment was  conducted  for  three  years  in  succession,  and  an  average  of  three  tests 
were  made  m  each  year,  or  a  total  of  nine  teste.  Immediately  before  time  for  plant- 
ing the  potatoes  trenches  were  dug  to  a  depth  of  one  foot  and  to  a  width  of  ten 
inches.  The  trenches  were  made  four  rods  in  length  and  three  feet  apart  from 
centre  to  centre.  Each  test  consisted  of  three  plots.  The  soil  removed  from  the 
renches  in  number  one  plot  was  mixed  with  farmyard  manure  at  the  rate  of  twenty 
tons  per  acre,  and  that  of  number  two  plot  was  left  unfertilized.  Number  three 
plot  consisted  of  rows  twenty-six  and  two-fifth  inches  apart,  and  was  the  same  as  our 
ordinary  method  of  cultivation  previously  described.  After  the  soil  was  returned  to 
the  trenches,  the  potatoes  were  planted  in  each  of  the  plots  of  the  experiment  to 
a  depth  of  about  five  inches  below  the  surface.  The  average  results  for  the  nine 
tjjsts  rn  three  years  showed  the  following  yields  of  potatoes  per  acre  per  annum: 
Trenches  with  farmyard  manure,  290.8  bushels;  trenches  without  manure,  245.6 
bushels;  and  ordinary  method,  283.6  bushels.  It  wiU  be  understood  that  in  the 
ordmary  method  the  rows  were  not  so  wide  apart  as  were  the  trenches.  Had  the 
trenches  for  this  experiment  been  dug  in  the  autumn  of  the  year  so  that  the  frost 
could  have  acted  on  the  soil  the  results  might  have  been  somewhat  different.  From 
the  results  which  have  been  obtained,  there  appears  to  be  but  little  advantage  from 
the  loosening  of  the  soil  imnciiately  before  the  potatoes  are  planted,  as  described  in 
this  experiment. 

When  potatoes  are  planted  after  sod,  it  is  a  frequent  practice  to  plow  the  land 
in  the  latter  part  of  May  to  a  depth  of  about  four  inches.  The  potato  sets  are 
dropped  from  twelve  to  eigliteen  inches  apart  in  every  third  furrow.  The  land  is 
harrowed  a  few  times  before  the  potato  plants  reach  the  surface.  The  young  growth 
of  the  grass  and  the  roots  of  the  plants  keep  the  soil  in  a  friable  condition  and,  if 
the  soil  is  properly  handled  excellent  returns  are  sometimes  obtained  from  this 
method.  The  soil  between  the  rows  of  potatoes  should  be  carefully  scuffled  as 
required  tliroughout  the  season  to  clear  the  land  of  weeds,  to  prevent  the  soil  from 
baking,  and  to  conserve  the  moisture. 


EXPOSURE  IN  THE  SUN  OF  SEED  POTATOES  AND  OP  FURROWS  AT 

TIME  OF  PLANTING. 

Many  farmers  will  reali;:e  that  it  is  sometimes  a  difficult  matter  to  prepare  the 
land  eitlier  with  a  single  or  a  double  mould-board  plow,  and  to  drop  the  potatoes  in 
the  furrows  without  an  exposure  of  both  the  seed  and  the  furrows  to  the  air  and 
the  sun  before  the  potatoes  are  covered.  If  the  seed  potatoes  have  been  taken  from 
a  comparatively  dark  root  cellar  and  exposed  on  the  ground  for  a  time  before  being 
covered  it  is  interesting  to  know  just  whether  or  not  the  heat  and  the  wind  will 
exert  an  injurious  influence  on  the  vitality  of  the  seed.  For  the  purpose  of  glean- 
ing some  information  on  this  question  two  sets  of  experiments  were  conducted  at  the 
College  in  each  of  five  years.  In  one  experiment  there  was  an  exposure  of  simply 
the  drills,  and  in  the  other  there  was  an  exposure  of  both  the  drills  and  the  pota- 
toes.   The  second  experiment  referred  to  was  made  up  of  four  separate  plots.     The 
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arills  were  made  and  the  potatoes  dropped  for  all  the  plots  of  the  experiment,  and 
tlie  drills  for  Xo.  1  were  closed  immediately,  for  No.  2  in  twenty  minutes,  for  No.  3 
in  one  hour,  and  for  No.  4  in  five  hours.  Each  of  the  experiments  was  conducted  in 
duplicate  each  year,  and,  therefore,  comprised  ten  different  ^r  ,id.  The  results  of 
these  experiments  showed  a  small  amount  of  injury  from  the  exposure  of  the  drills 
and  the  tubers  in  the  field  immediately  before  they  were  covered.  The  average  yield 
per  acre  per  annum  for  the  five  years  was  147.9  bushels  from  the  drills  which  were 
covered  immediately,  and  146.2  bushels  from  the  drills  which  were  not  closed  until 
five  hours  after  they  were  made  and  after  the  cut  potatoes  had  been  dropped  into 
them. 

APPLICATION  OP  MANURES  AND  FERTILIZERS. 

It  is  practically  impossible  to  conduct  experiments  with  fertilizers  and  pota- 
toes on  any  one  soil  which  will  be  a  definite  and  complete  guide  for  farmers  wlu) 
wish  to  grow  potatoes  under  different  conditions  and  on  varying  soils.  The  results 
from  fertilizer  experiments  are  influenced  by  the  character  of  the  soil,  the  fertility 
of  the  soil,  the  weather  conditions,  the  date  of  planting,  the  method  of  cultivation, 
the  kind  of  potatoes  grown,  etc.  Realizing  the  difficulties  in  securing  all  the  in- 
formation desirabk  from  fertilizer  experiments,  work  has  been  conducted  not  only 
at  the  College  but  on  various  farms  throughout  the  Province  of  Ontario.  The  work 
at  the  College  has  been  carried  on  in  certain  sections  of  the  experimental  grounds 
and  over  Ontario  through  the  medium  of  the  Ontario  Agricultural  and  Experi- 
mental Union.  We  believe  that  this  f  gives  the  farmers  decidedly  better  in- 
formation than  if  the  work  were  confiL  .  Mrely  to  the  College.  Tlirough  our 
assistance  the  potato  growers  are  thus  enal  :  to  ascertain  for  themselves  tlie  in- 
fluence of  certain  fertilizers  upon  the  potato  crops  grown  on  their  own  particular 
soils.  The  plan  adopted  furnishes  a  means  by  which  the  farmers  may  know  how  to 
use  the  fertilizers  economically  and  thus  receive  good  returns  and  prevent  unneces- 
sary losses.  The  chief  value  of  the  co-operative  work  is  for  the  farmers  them- 
selves, and  yet  the  average  results  give  important  information  in  supplying  sugges- 
tions and  in  forming  a  general  guide  for  the  Province. 

Within  the  past  twenty-four  years  a  large  amount  of  experimental  work  with 
fertilizers  and  potatoes  has  been  conducted  at  the  Ontario  Agricultural  College. 
In  all  experiments  with  potatoes  and  fertilizers  duplicate  tests  were  carried  on  each 
year  generally  by  using  a  late  variety  of  potatoes  for  one  set  and  an  early  variety 
for  another  set.  The  fertilizers  were  sown  broadcast  and  mixed  through  the  sur- 
face soil.  The  potatoes  were  planted  in  rows  556  2-5  inches  apart,  and  level  cultiva- 
tion was  practised.  The  potato  sets  were  planted  one  foot  apart  in  the  drills.  All 
experiments  were  conducted  on  what  might  be  termed  an  average  clay  loam. 

For  five  years  in  succession  an  experiment  was  conducted  by  using  thirteen 
different  fertilizers  with  the  p  tato  crop.  In  each  of  three  years  the  experiment 
was  conducted  on  land  which  was  somewhat  elevated,  and  in  the  other  two  years  on 
rather  low  lying  land.  The  tesli  was  not  conducted  on  the  same  land  for  more  than 
one  season.  Besides  the  separate  single  fertilizers  such  as  Nitrate  of  Soda,  Muriate 
of  Potash,  and  Superphosphate,  a  number  of  brands  of  commercial  fertilizers  were 
used.  The  Nitrate  of  Soda  and  Muriate  of  Potash  were  used  at  the  rate  of  160 
pounds  per  acre,  Unleached  Ashes  at  the  rate  of  800  pounds  per  acre,  and  all  other 
fertilizers  at  the  rate  of  320  pounds  per  acre. 
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The  following  table  gives  the  average  results  of  the  experiment  with  fertilizers 
and  potatoes  for  a  period  of  five  years : 


Fertilizers. 


Boyal  Canadian  

Potato  iManure 

Bone  and  Potash 

Sure  Growth 

Superphosphate  (Animal) . 

iieliance 

Superphospuate  (Mineral) 

Muriate  of  Potash 

Victor  

Pure  Bone  Meal 

Capelton 

Unleached  Wocd  Ashes 

No  Fertilizer   

Nitrate  of  Soda 


Pfercentage  of  Crop 

marketable. 
Average  5  years. 


90.3 
88.9 
89.4 
86.6 
88.0 
88.4 
87.6 
89.3 
87.7 
86.1 
86.8 
87.9 
86.3 
80.1 


Bashels  of  total 

Crop  per  Acre. 

Average  6  years. 


1S2.4 

141.8 
141.3 
141.1 
143.1 
142.1 
141.1 
141.  S 
131.7 
132.4 
131.4 
131.3 
121.7 
117.1 


The  Royal  Canadian,  Reliance,  Victor  and  Capelton  fertilizers  were  obtained 
from  the  Capelton  Chemical  and  Fertilizer  Company,  and  the  Potato  Manure,  Bone 
and  Potash,  Sure  Growth  and  Pur"  Bone  Meal  from  the  W.  A.  Freeman  Fertilizer 
Company.  The  Unleached  Ashes  was  a  mixed  product  obtained  at  the  College. 
According  to  analyses  made  by  the  Chemical  Department  at  the  College  the  follow- 
ing average  composition  of  the  fertilizers  was  determined :  Royal  Canadian,  3.83 
per  cent,  nitrogen,  10.15  per  cent,  available  phosphoric  acid,  and  5.38  per  cent, 
potash;  and  Potato  Fertilizer,  3.19  per  cent,  nitrogen,  9.35  per  cent,  available  phos- 
phoric acid,  and  6.30  per  cent,  potash.  The  single  fertilizers  had  the  following 
average  composition :  Nitrate  of  soda,  15.7  per  cent,  nitrogen;  Superphosphate,  15.4 
per  cent,  available  phosphoric  acid;  and  Muriate  of  Potash,  50.9  per  cent,  potash. 
The  Royal  Canadian  Fertilizer  usually  sells  for  $38,  the  Potato  Fertilizer  for 
$34.50,  and  the  Bone  and  Potash  and  Sure  Growth  Fertilizers  each  for  $32.50 
per  ton.  In  recent  years  the  average  prices  for  the  single  fertilizers  per  ton  have 
been  approximately  $60  for  Nitrate  of  Soda,  $24.50  for  Superphosphate,  and  $5C 
for  Muriate  of  Potash.  The  prices  paid  per  ton  for  each  of  the  single  fertilizers  in 
the  spring  of  1914  were  as  follows:  Nitrate  of  soda  $57,  Superphosphate  $20,  and 
Muriate  of  Potash,  $43.  In  the  autumn  of  1914,  however,  after  the  European  war 
had  started  the  Muriate  of  Potash  advanced  to  $100  per  ton. 

It  will  be  seen  that  the  Royal  Canadian  Fertilizer  when  applied  at  the  ralj  of 
320  pounds  increased  the  yield  slightly  over  40  bushels  per  acre.  Leaving  out  of 
consideration  the  cost  of  transportation  and  of  application  and  the  influence  of  the 
fertilizer  on  the  soil  for  future  crops,  it  will  be  seen  that  the  increase  in  yield  of 
potatoes  per  acre  was  produced  at  a  cost  of  fifteen  cents  per  bushel  for  the  Royal 
Canadian,  and  of  twenty-two  cents  per  bushel  for  the  Potato  Fertilizer.  Of  the 
separate  fertilizers  it  -.rill  be  seen  that  tiie  Animal  Superphosphate  gave  a  higher 
yield  than  the  Mineral  Superphosphate,  the  Muriate  of  Potash  and  the  Nitrate  of 
Soda,  and  that  the  latter  actually  gave  a  lower  yield  of  potatoes  per  acre  than  the 
unfertilized  land. 

Based  on  the  results  of  the  experiments  with  fertilizers  and  potatoes  which 
have  been  described,  another  test  was  started  and  was  continued  in  the  experimental 
grounds  for  a  period  of  eight  years.    The  methods  described  in  the  former  experi- 
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ment  will  apply  equally  well  for  this  test.  Four  of  the  fertilizers  were  similar  u 
those  used  previously,  viz.,  Royal  Canadian,  Potato,  Superphosphate,  and  Muriate  of 
Potash.  In  addition,  a  Home  Mixed  Fertilizer  was  used  and  potatoes  were  planted 
on  unfertilized  land  as  a  basis  of  comparison.  The  test  was  conducted  in  duplicate 
each  year.  The  following  table  gives  the  average  results  of  the  sixteen  tests  made 
in  the  eiffht  years: 


Fertihzers. 

Average 
perctntace 
marketable. 

Aver-  je  bushels 

per  Acre  per 

annum. 

Home  Mixed  Fertilizer 

Royal  Canadian 

79.2 
79.2 
78.5 
76.3 
79.0 
74.3 

173.1 
111.1 

Potato  Fertilizer 

111  1 

Superphosphate 

Muriate  of  Potash ........ 

112. • 

111.4 
111.2 

NoFertilizer  

• 

The  fertilizers  were  used  in  the  foUowiiig  quantities  in  pounds  per  acre: 
Muriate  of  Potash  160,  and  Superphosphate,  Boyal  Canadian  and  Potato  Fertilizer 
each  320.  The  Mixed  Fertilizer  consisted  of  Nitrate  of  Soda,  Muriate  of  Potash, 
and  Superphosphate  in  the  proportion  of  one,  one  and  two  by.  weight,  and  was  ap- 
plied at  the  rate  of  213  1-3  pounds  per  acre. 

It  will  be  seen  from  the  results  here  presented  that  the  fertilizers  which  were 
used  in  the  two  experiments  come  in  the  same  comparative  order  in  yield  of  potatoes 
per  acre,  viz.,  Boyal  Canadian,  Potato,  Superphosphate  and  Muriate  of  Potash.  In 
this  instance  the  Royal  Canadian  gave  an  average  of  32.8  bushels  of  potatoes  per 
acre  over  the  unfertilized  land,  while  in  the  other  experiment  the  increase  was  40 
bushels  per  acre.  An  increase  of  over  four  bushels  per  acre  per  annum  was  ob- 
tained from  213  1-3  pounds  of  the  Mixed  Fertilizer  in  comparison  with  320  pound* 
of  the  Royal  Canadian  Fertilizer. 

In  still  another  experiment  extending  over  a  period  of  six  years  cow  manure 
applied  at  the  rate  of  twenty  tons  per  acre  gave  an  average  yield  of  179.6  bushels 
per  acre  in  comparison  with  164.3  for  the  Royal  Canadian,  174.3  for  the  Home 
Mixed  Fertilizer,  and  132.9  bushels  foi  the  unfertilized  land. 

In  an  experiment  repeated  in  eacii  of  five  years  in  which  twenty  tons  of  barn- 
yard manure  were  compared  with  two  tons  of  poultry  manure  in  potato  production 
it  was  found  that  the  former  gave  an  average  of  17(.  >  and  the  latter  of  172.8  bushels 
per  acre  in  comparison  with  unfertilized  land,  which  gave  an  average  of  129.0  bushels 
per  acre.  The  cow  manure  was  well  rotted.  Both  kinds  of  manure  were  applied  in 
the  early  spring  and  were  thoroughly  mixed  through  the  soil. 

Farmyard  manure  at  the  rate  of  twenty  and  of  five  tons,  and  poultry  manure 
at  the  rate  of  one  ton  per  acre  were  used  in  each  of  two  years  for  the  potato  crop. 
The  average  results  show  that  the  first  gave  an  average  of  162,  the  second  of  149, 
and  the  third  of  153.4  bushels  per  acre.  Unfertilized  land,  under  exactly  the  same 
treatment,  gave  an  average  of  133.7  bushels  of  potatoes  per  acre. 

CO-OPERATIVE  EXPERIMENTS  WITH  POTATOES  AND  FERTILIZERS. 


There  is  no  better  way  in  which  farmers  can  obtain  a  definite  knowledge  of 
the  soil  requirements  on  their  own  farms  than  to  conduct  experiments  with 
fertilizers  in  a  systematic  way.    In  Ontario  co-operative  experiments  are  carried 
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on  through  the  medium  of  the  Ontirio  AgricultunJ  and  Experimental  Union. 
The  methods  of  operation  and  the  material  lelected  for  the  co-operatlTe  work 
are  ba«ed  largely  upon  the  experimental  work  at  the  College.  Many  of  the  ex- 
perimentf  rs  are  practical  farmers  who  are  now  trained  in  experimental  work,  have 
good  educations,  some  having  attended  our  Agricultural  College  and  all  of  them 
liaving  a  knowledge  of  fanning  operations.  Great  care  is  exercised  in  planning 
the  various  co-operative  experiments  in  such  a  way  that  they  can  be  successfully 
undertaken  by  the  people  who  are  to  be  benefited  thereby.  In  every  case  the 
work  is  made  as  clear  of  comprehension,  as  definite  in  purpose,  and  as  simple  in 
method  of  operation  as  is  consistent  with  the  object  in  view.  It  has  been  the  aim 
throughout  to  make  the  co-operative  work  as  interesting,  as  valuable,  and  as  in- 
structive as  possible. 

An  Eight-plot  Experiment— In  each  of  the  five  years,  from  1907  to  1911 
inclusive,  an  experiment  with  fertilizers  and  potatoes  was  conducted  throughout 
Ontario.  The  nitrate  of  soda  and  the  muriate  of  potash  were  applied  at  the  rate 
of  160  pounds,  and  the  superphosphate  at  the  rate  of  320  pounds  per  acre.  A 
home  mixture,  or  complete  fertiliser  composed  of  one-third  the  amount  of  these 
fertilizers  was  applied  at  the  rate  of  218 1-3  pounds  per  acre.  The  Boyal  Canadian 
and  the  Potato  Fertilizer  which  have  given  good  results  at  the  College  were 
applied  at  the  rate  of  320  pounds  each  per  acre.  The  nitrate  of  soda  was  sown 
on  the  land  when  the  plants  were  about  three  inches  in  height,  and  all  the  other 
fertilizers  at  the  time  of  sowing  the  seed.  The  advice  to  each  experimenter  was 
to  apply  600  pounds  of  average  cow  manure  per  plot,  the  application  being  equal 
to  twenty  tons  per  acre.  The  cow  manure  was  mixed  with  the  soil  to  a  depth  of 
from  four  to  five  inches  and  the  fertilizers  were  stirred  in  the  soil  to  a  depth  of 
from  one  to  two  inches.  All  fertilizers  and  potatoes  for  the  work  were  sent  to 
the  experimeftters  free  of  charge.  The  table  here  presented  gives  the  average 
results  of  these  co-operative  experiments  with  fertilizers  and  potatoes  carried  on 
for  five  years,  and  including  the  tests  conducted  on  ninety-eight  Ontario  farms. 


Fertilizer  per  Acre. 


Kind  of  Fertilizer  Used. 


Exact  Weight 
(lbs.). 


Appraximate 
Cost. 


Nothing 0 

Nitrate  of  Soda 160 

Muriate  of  Potash 160 

Superphosphate 320 

Home  Mixture 213jl 

Potato  Fertilizer '  320 

Royal  Canadian 320 

CowManure    40,000 

(20  tons) 


$  .00 

4.80 
4.00 
3.92 
4.24 
5.52 
5.60 
6.00 


Arerage  Yield 

per  Acre. 

5  rears,  98  tests 

rbushehi). 


isa.z 

1SS.4 


in. 

151. 
IN. 

117. 
114. 
174. 


The  cost  of  each  fertilizer  as  given  in  the  table  represents  approximately, 
under  normal  conditions,  the  average  cost  per  acre  for  the  fertilizers  as  used  in 
the  co-operative  experiments.  The  quotations  were  based  on  the  factory  prices 
for  quantities  of  about  one  ton  of  each  fertilizer.  The  twenty  tons  of  cow  manure 
would  mean  about  twelve  good  sized  loads  per  acre,  and  manure  in  Guelph  has 
been  selling  at  fifty  cents  per  load,  which  is  probably  about  the  average  for  the 
Province.     It  is  exceedingly  difficult  to  place  a  price  on  farmyard  manure  as  in 
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moat  caaet  it  U  not  purchaaed  but  ia  produced  on  the  farm.  Each  person  nuy 
place  such  valne  on  the  manure  as  ho  deems  expedient  and  itudy  the  results 
according  to  his  own  circumstances.  It  should  be  stated  that  the  freight  on  the 
fertilizers  and  the  application  of  both  the  fertili7«r8  and  the  manure  are  not  taken 
into  considerav.on  in  the  foregoing  statement,  nor  yet  ia  there  any  account  made 
of  the  influence  of  the  different  fertilizers  and  the  manure  upon  the  land  after 
the  first  season. 

According  to  the  prices  given  for  the  manure  and  the  fertilizers  in  the 
tabulated  results  the  increaaed  yield  of  potatoea  was  produced  at  a  cost  per 
buahel  for  the  home  mixed  fertilizer  of  11.4  cents;  muriate  of  potash  12.7  cents; 
cow  manure  13.2  cents;  superphosphate  14.3  cents;  potato  fertilizer  14.4  cents; 
Royal  Canadian  16.9  cents,  and  nitrate  of  soda  19.8  cents. 

A  Six-plot  Experiment. — Aa  a  result  of  an  experiment  conducted  at  thi; 
Ontario  Agricultural  College  in  each  of  five  years  it  was  found  that  the  potato 
fertilizer  and  the  Boyal  Canadian  fertilizer  gave  the  higheat  yield  of  potatoea  per 
acre  of  the  different  fertilizera  used  in  the  five-year  experiment.  In  another  ex- 
periment extending  over  a  period  of  five  yeara,  in  which  aeveral  fertilizera  were 
naed,  the  highest  yield  per  acre  was  obtained  from  a  mixed  fertilizer  similar  to  the 
one  used  in  cur  co-operative  experiments,  and  which  was  composed  of  nitrate  of 
soda,  muriate  of  potash  and  auperphoaphate  in  the  proportion  by  weight  of  one, 
one  and  two,  ard  which  waa  applied  at  the  rate  of  213  1-3  pounds  per  acre.  This 
was  followed  by  the  potato  fertilizer  and  the  Royal  Canadian  fertilizer,  each  of 
which  was  applied  at  the  rate  of  3S20  pounds  per  acre.  Baaed  on  these  and  other 
reaulta  an  eight-plot  co-operative  experiment  waa  conducted  in  each  of  five  years 
previous  to  1))12,  in  which  six  different  fertilizera  were  compared  with  each  other, 
with  farmyard  manure,  and  with  no  fertilizer  with  potatoes.  The  home  mixture, 
Royal  Canadian  and  potato  fertilizer  again  made  good  records. 

Having  before  us  the  reaulta  of  the  experimenta  juat  referred  to  it  was  thought 
wise  to  start  a  co-operative  experiment  in  testing  different  quantitiea  of  fertilizers 
per  acre  in  compariaon  with  each  other,  with  farmyard  manure  alone,  with  farm- 
yard manure  and  fertilizer,  and  with  unfertilized  land.    We,  therefore,  pl.ced  on 
our  list  an  experiment  with  fertilizers,  cow  manure,  and  no  fertilizer  with  potatoes, 
in  the  spring  of  1912,  and  we  conducted  experiments  in  120  places  throughout 
the  Province  in  each  of  three  years.    We  divided  the  number  into  four  groups  of 
thirty  each,  and  used  the  potato  fertilizer  for  one  group,  the  Royal  Canadian 
fertilizer  for  another,  a  fertilizer  composed  of  nitrate  of  soda,  muriate  of  potash, 
and  superphosphate,  in  the  proportion  by  weight  of  seven,  nine  and  sixteen,  for 
another,  and  a  fertilizer  composed  of  nitrate  of  soda,  muriate  of  potash  and  super- 
phosphate, in  the  proportion  of  one,  one  and  two  for  the  fourth  group.     Each  of 
the  first  three  fertilizera  waa  applied  alone  at  the  rate  of  330,  640  and  960  pounds 
per  acrr,,  and  320  pounds  in  combination  with  ten  tons  of  cow  manure  per  acre. 
In  coripariaon  with  these,  another  plot  received  cow  manure  at  the  rate  of  twenty 
tons  per  acre,  and  one  plot  was  left  unfertilized.     For  N"o.  4  group  the  fertilizer 
waa  used  in  the  same  proportion,  with  the  exception  that  the  minimum  amount 
was  213  1-3  instead  of  320  pounds  per  acre.    Owing  to  the  unusual  weather  con- 
ditions in  1912  the  potato  rot  was  very  prevalent  and  many  of  the  results  of  the 
fertilizer  experiments  obtained  could  not  be  used  on  that  account.    There  were, 
however,  nineteen  good  reports  of  successfully  conducted  experiments  with  ferti- 
lizers and  potatoes  obtained  in  which  the  rot  did  not  prove  troublesome  and  which 
represented  fairly  well  the  four  different  kinds  of  fertilizera  distributed.     In  1913 
we  received  in  all  thirty-one  good  reports,  there  being  from  six  to  ten  good  rr 
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for  etch  group.    In  19U  twenty-eight  good  reporU  of  racceufally  conducted  es. 
perimente  were  received,  there  being  exacUy  leven  good  report,  for  each  leparate 
teit.     We,  therefore,  have  for  the  three  year,  seventy-eight  good  reports  of  sue- 
ceaifnlly  conducted  experimente. 

The  following  tabic  gives  the  average  results  of  the  various  tests  of  each  of 
the  four  fertilizers,  and  also  the  average  results  of  the  four  fertilizers  comprising 
in  all  seventy-eight  separate  tesU  conducted  during  the  three  years* 


Fertilizers 

and 
Manures. 


Fertillier  per  Acre. 


Weisht 
(lbs.). 


Yield  of  PbUtoes  per  Acre  (bushels). 


Cost. 


1.  No  Fertilizer 

2.  Fertiiizer.... 
8.  Fertilizer.... 
4.  Fertilizer.... 
5   f Fertilizer.... 

'  (C!ow  Manure . 
6.   Cow  Manure. 


0 
320 
640 
960 
320) 
10  tons/ 
20  tons 


00 

6.31 

12.62 

18.93 

9.31 

6.00 


A. 

PuUto 
Fertilizer. 

3  years, 
17  tesU. 


I        ^ 

Royal 

'  Canadian 

FertUizer. 

3  years, 

19  tests. 


C  D. 

Home  Hone 

Mixture.  Mixture. 

3  years,  3  years, 

22te8U.  20  testa. 


A.aCD. 
Averaire  4 
Fertilizers. 
3  years, 

78  tests. 


158.8 
179.6 
187.3 
196.0 

196.0 

203.0 


119.6 
139.9 
162.6 
169.0 

166.6 

166.0 


106.7 
130.8 
143.7 
160.0 

160.8 

163.8 


142.8 

•166.9 

180.4 

190.4 

194.1 

194.3 


IS1.I 
*S4.I 
IH.I 

I7I.I 

17t.l 
lit. I 


It  should  be  understood  that  the  different)  fertilizers  were  tested  on  different 
farms.  It  u,  therefore,  not  fair  to  make  a  close  comparison  of  one  fertilizer  with 
another  The  results  are  valuable  in  showing  the  yields  from  the  different  amounts 
of  fertilizer  in  comparison  with  the  yield  from  no  fertilizer,  from  cow  manure 
and  from  a  combmation  of  cow  manure  and  fertilizer.  It  will  be  seen  that  on  the 
average  there  was  an  increase  in  the  yield  of  potatoes  per  acre  of  22.8  bushels  at 

*  TKo.  **"*'  P*'  ^"^^^  '™°  ^^°  P*''^^  0'  fertilizer;  of  34.2  bushels  at  a 
cost  of  37  cents  per  bushel  from  640  pounds  of  fertiUzer;  and  of  47.1  bu-hels  at 
a  cost  of  40  cents  per  bushel  from  960  pounds  of  fertilizer.  The  yield  of  potatoes 
per  acre  mcreased  an  the  amount  of  fertilizer  used  became  greater.  From  a  study 
of  these  results  it  would  seem  as  though  the  first  320  pounds  of  fertilizer  increased 
the  yield  22.2  bushels,  the  second  320  pounds  12  bushels,  and  the  third  320 
pounds  12.9  bushels  per  acre.  It  will  also  be  observed  that  the  twenty  tons  of 
cow  manure  per  acre  increased  the  yield  of  potatoes  exactly  60  bushels  over  no 
fertilizer  or  1.9  bushels  per  acre  over  the  combination  of  ten  tons  of  cow  manure 
and  320  pounds  of  fertilizer  per  acre.  The  amount  of  fertilizer  for  Plot  2  in 
Group  D  consisted  of  213  1-3  instead  of  320  pounds  per  acre  and  was  identical 
with  the  home  mixed  fertilizer  used  for  five  years  throughout  Ontario  in  experi- 
ments conducted  on  ninety-eight  farms,  the  results  of  which  have  already  been 
presented.  This  fertilizer  increased  the  yield  of  potatoes  23.6  bushels  at  an 
average  cost  of  18  cents  per  bushel. 

Each  experimenter  was  asked  to  conduct  h  fertilizer  test  on  the  average 
soil  of  his  farm.  The  results  here  presented  are,  therefore,  for  averap  soils  of 
Ontario.  On  some  farms  the  fertilizers  paid  better  than  they  did  on  others. 
Every  fanner  who  wishes  to  use  fertilizers  should  become  as  familiar  as  possible 
with  the  requirements  of  his  own  particular  farm,  '^he  results  here  given  show 
in  a  general  way  the  records  of  these  fertilizers  under  the  varying  conditions  of 
the  farm  lands  of  the  Province,  and  should  furnish  valuable  suggestions. 

of  14*24  uli^?ft6V,^'?«rJ!'"'  ""'  *"  '''^  *"'*~^  °'  *''  '«'«""•  "*  »'  *  ««» 
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SI'KAYIXG  WITH  BOHDKAIX  MIXTIHK  FOH  THE  ••KEVKNTKlV  OV 
lATK  BLKJHT.   UKLY  BLMiHT  AND  Til'  BIUX. 

Tlu'  lati'  \A'mUt  in  cuiiHitlcnil  tlie  mM  clentiiutivi'  di^'ain^  uf  the  [totato  in.ps 
of  thi:<  tountry.  It  m  a  paraititic  fungus  H!jicli  develupi*  on  potatoiM  in  latu 
8uuiim>r,  and  ix  particularly  difia«troiH  in  im>i»t  i»ea«)ns,  and  in  low  lyinjf.  dani)> 
lotationn.  Tlu-  tir>;t  indication  of  tlu  dim-asf  iti  tiie  appearam-e  on  the  Waves  of 
browni^li  i»{)otn  whii-h  rapidly  gnwy  darker  in  color,  cau.sing  the  leavei.  to  curl  and 
crumple,  and  in  some  iiiHtancen  to  decay  and  produce  an  offensive  odor.  The 
browniKh  spots  on  the  lower  surface  of  the  leaves  show  a  delicate  downy  coat  and 
«oon  form  white  bands  around  the  Iwrders.  The  spores  which  are  produceil  in 
the  spots  on  the  leaves  are  ^aid  to  Ijc  scattered  by  wind  and  water,  thu.^  conveyim: 
the  disease  to  other  plants.  It  is  sup|)osed  that  some  of  the  spores  of  the  Ipte 
blijfht  finally  enter  the  potatws,  and  that  they  frequently  cause  brownisli  spots 
under  the  skin  and  sometimes  a  dry  rot  of  the  tuljers. 

Bordeaux  mixture  is  supposed  to  l)e  etticacums  as  a  preventative  ajrainst  the 
late  blight  ( Phytophthora  infcAtans).  the  early  l)Iight  (Alteniaria  solani).  and 
the  tip  burn,  and  in  repelling  flea  beetles,  and  also  if  used  in  conjunction  with 
Paris  green  or  lead  arsi-nate  in  killing  the  ('(dorado  potato  beetles.  For  I)e9t 
results,  however,  it  is  necessary  to  spray  early  in  the  season,  to  do  the  work 
thoroughly  and  to  n'jieiit  the  oin-rations  as  required  until  the  danger  of  trouble  is 
past. 

All  the  varieties  of  potatoes  under  ex7)erinicnt  at  the  College  have  been 
sprayed  with  Bordeaux  mixture  from  three  to  Kve  times  each  year  since  I'.XMi. 
Previous  to  19(M5  different  fungicides  such  as  Bordeaux  mixture  and  Bug  Death 
were  used.  In  a  duplicate  experiment  conducted  in  1901  potatoes  which  were 
sprayed  with  Bordeaux  mixture  gave  an  average  of  'iHSA,  and  those  which  'vcr^- 
left  unsprayed  an  average  of  268.4  bushels  per  acre. 

In  1907  an  experiment  was  started  in  spraying  potatoes  at  the  College  with 
two  preparations  of  Bordeaux  mixture.  Three  varieties  of  potatoes,  an  early,  a 
medium,  and  a  late  were  used  for  each  ])rcparati(>n.  Each  test  consisted  of  five 
plots  as  follows:  1,  2,  3,  and  4,  plants  sprayed  on  top  three,  four,  five  and  six 
times  resjiectively ;  and  5,  plants  sprayed  on  top  and  underneath  the  leaver  thre- 
times.  In  1909  an  extra  plot  which  was  left  unsprayed  was  added,  thus  making' 
six  plots  in  each  test,  and  a  better  basis  of  comparison. 

One  preparation  of  Bordeaux  mixture  was  made  according  to  the  usual 
formula  of  4-4-40,  more  fully  descrilied  as  follows: 

(^opper  Sulphate  (Bluestone) 4  pounds. 

Unslaked  Lime 4  pounds. 

Water 40  gallons. 

Stock  solutions  were  made  by  suspending  in  a  barrel  one  coarse  bag  con- 
taining twenty-five  pounds  of  bluestone  which  was  allowed  to  dissolve  in  twenty- 
five  gallons  of  hot  water,  and  hy  di.^solving  in  another  barrel  twenty-five  ])ounds 
of  unslaked  lime  in  twenty-five  gallons  of  cold  water.  These  two  solutions  were 
kept  separately  until  required  for  the  different  sprayings.  In  preparing  the 
Bordeaux  for  use  the  materials  ware  mixed  in  the  proportions  of  one  gallon  of 
the  bluestone  solution,  one  gallon  of  the  lime  solution,  and  eight  gallons  of  water. 

The  otber  preparation  of  Bordeaux  mixture  was  made  in  exactly  the  same 
way  with  the  exception  that  six  instead  of  four  pounds  of  bluestone  were  used. 
The  formula,  therefore,  of  this  preparation  was  6-4-40. 
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Spraying  Potatoes  In  different  years  in  the  Experimental  grounds  at 
tlie  Ontario  Agricultural  College. 
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The  wperiment  wm  conducted  from  1907  to  1913,  inclusive,  making  in  all 
MTvn  yetri.  On  tho  average  of  the  whole  period  the  flr«t  «praying  in  the  leaion 
took  place  aa  follow*:  plot  4  on  July  3rd,  plots  3  and  5  on  July  17th,  plot  2  oo 
Jaly  Slut,  and  plot  1  on  Aug.  14th.  Two  weeks  were  allowed  l)etwcen  each  two 
•prayings.  Care  was  taken  to  do  the  work  thorou  ^hly  in  the  various  ywirs  of  the 
«periment.  The  sprayings  were  made  with  a  one  wheel,  four  noixle,  hand 
sprayer  from  1907  to  1909,  inclusive,  with  watering  cans  equipped  with  special 
mnzles  for  making  a  fine  spray  in  191Q,  and  witli  a  two  wheel,  four  row,  horse 
cprayer  with  nozzles  arranged  for  spraying  above  and  below  the  leaves  from  1911 
to  1913,  inclusive.  In  the  four  years,  from  1907  to  1910,  however,  a  knap«aik  with 
the  assistance  of  a  wooden  rake  was  used  for  spraying  the  potatoes  both  above  and 
below  the  leaves.  In  the  last  three  years  of  the  experiment  all  sprayings  were 
accomplished  satisfactorily  with  a  horse  machine  and  the  nozzle  attachments. 
For  each  application  the  potatoes  which  were  sprayed  both  above  and  below  the 
kkves  required  about  twice  as  much  material  as  those  which  were  sprayed  only 
4m  top. 

In  the  seven  years  of  this  experiment  rot  occurred  in  1910  and  in  1912,  but 
in  none  of  the  other  years.  The  results,  therefore,  will  be  presented  separately 
for  the  years  in  which  there  was  no  rot,  and  for  the  years  in  which  rot  occurred. 
The  spraying?  on  No.  4  plot  were  not  complete  in  every  year  and  consequently  the 
ratulta  from  that  plot  are  omitted. 

The  following  table  gives  the  average  results  of  spraying  potatoes  with 
Bordeaux  mixture  in  the  years  1907,  1908,  1909,  1911  and  1913: 


3*1 


4  1 


Pbrtion 

»f 

Plants 

Sprayed. 

Average 
Penviitage 

of 

Pretn  Vines 

on 

Sept.  6th. 

18  tests. 

6U 
67 

m 

71 

77 

Average 
Weight  of 
.',0  Largest 

Potatoes 

per  Plot 
(IIk-.). 

18  tests. 

Yield  of  Potatoes 

per  Acre  (UisbelsX 

Number 

of 

Sprayings. 

Marketable. 

3  years,   5  years 

IStcsU.  30(e»ts. 

1 

Total. 

3  years, 
18  tests. 

171.1 
1M.I 
lll.l 

IIS.Z 

Sjears, 
SO  testa. 

« 

H 
Top 

Tcp 
Ttp  &  Bot'm 

10.17 
10..57 
10.65 
10.78 
11.43 

151.1        ».... 
156.3       169.0 
lii9.7       173.4 
167.3       179.0 
j    169.8       183.9 

tt 

a 

4 

e 

?M.2 

m.t 

»ia  i 

3  „ 

117.7       '1'  1 

Tliese  results  give  the  averages  of  a  large  amount  of  e.xperimeutal  work,  in- 
cluding early,  medium  and  late  varieties  of  potatoes,  and  two  different  spraymg 
preparations  in  each  of  five  years.  The  three  years'  experiment  is  made  up  of  18, 
and  the  five  years'  experiment  of  30  distinrH;  tests. 

Even  in  tliose  years  in  which  no  rot  occurred  there  was  on  the  average  an 
•ctoal  increase  in  yield  of  potatoes  per  acre  from  spraying  with  the  Bordeaux  irsis- 
tun.  It  will  be  seen  that  the  sprayings  had  an  influence  not  only  in  increasing 
both  the  yield  of  marketable  and  total  crop  per  acre,  but  also  in  prolonging  the 
growth  of  the  plants  and  in  increasing  the  size  of  the  potatoes.  The  results  of  the 
experiment  both  for  three  and  for  five  years  show  the  highest  yields  per  acre  frmn 
the  plots  which  received  three  sprayings,  both  above  and  below  the  leaves.     It  is 
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■The  unsprayed  plot  was  not  included  In  the  test  until  1909. 
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interostinjr  to  know  that  sprayinj?  niachiiiex  are  now  made  whicli  will  give  satis- 
factory results  in  spraying,  both  above  and  below  the  leaves,  and  that  three  applica- 
tions made  in  this  way  are  likely  to  give  better  results  than  five  applications  in 
which  the  spraying  material  is  conveyed  to  the  tops  of  the  plants  only. 

Of  the  two  spraying  materials  used  the  6-4-40  solution  gave  slightly  letter 
results  than  the  4-4-40  formula.  Although  an  early,  a  medium  and  a  late  variety 
were  used  each  year  with  each  of  the  solutions  tlie  varieties  were  not  the  same,  and 
(his  fact  might  have  had  some  influence  on  the  comparative  results  from  tlie  two 
preparations.  Further  experiments  W(»uld  need  to  be  conducted  before  conclusions 
could  be  obtained  regarding  the  comparative  valut  of  the  two  spraying  materials. 

As  has  already  been  stated  a  small  amount  of  rot  occurred  in  1910  and  a  lar>re 
amount  in  1912.  ]n  the  former  year  the  percentage  of  rot  which  develojied  by  the 
end  of  November  in  conne«;tion  with  the  experiment  here  referred  to  was  as  follows: 
Unsprayed  5,  sprayed  three  times  1,  four  times  1,  five  times  1,  and  sprayed  both 
above  and  below  the  leaves  2.  As  was  stated  previously,  the  plot  which  was  sprayed 
both  above  and  Mow  the  leaves  three  different  times  received  the  treatment  earlier 
tlmn  the  plot  which  was  sprayed  only  on  top  of  the  leaves  on  three  separate  cnca- 
sions.  It  will  be  seen  that  while  the  spraying  did  not  entirely  eliminate  the  rot  it 
reduced  it  greatly  in  every  instance.  In  1912  all  the  rotten  potatoes  in  Ciuh  plot 
were  carefully  counted,  but  unfortunately  the  number  of  sound  potatoes  was  omitted 
in  that  year,  and  it  is,  therefore,  impossible  to  give  the  percentage  of  rot  according 
to  number.  In  1912,  however,  the  spraying  material,  whether  used  on  top  of  the 
leaves  for  three,  four  or  five  times,  or  both  on  top  and  below  the  leaves  for  three 
times,  had  practically  no  influence  in  reducing  the  amount  of  rot.  As  the  spraying 
with  Bordeaux  mixture  was  done  carefully  and  in  different  ways  it  seems  evident 
that  the  rot  in  that  year  was  not  causeii  by  the  late  blight. 

Another  experiment  in  spraying  for  late  blight  was  started  in  1907  and  was 
conducted  for  seven  years  in  succession.  At  the  begiiming  the  experiment  consisted 
in  spraying  both  an  early  and  late  variety  two,  three,  four,  five  and  six  times.  In  1909 
an  unsprayed  plot  was  adde«l  to  each  test.  The  first  sprayings  in  the  season  were 
made  from  June  2»>th  to  July  Sth  according  to  season,  the  average  of  the  seven 
years  being  July  ;}rd.  Two  weeks  were  aIlowe«l  Iwtween  each  two  sprayings.  The 
Bordeaux  formula  used  for  this  exjwriment  consisted  of  bluestone  6  pounds,  lime 
4  pounds,  and  water  40  gallons.  For  information  regarding  method  of  sj)raying, 
etc.,  the  reader  is  referred  to  the  description  given  in  the  last  experiment.  lii  all 
of  the  years,  excepting  1910  and  1912,  the  weather  conditions  were  favorable  for 
the  growth  of  healthy  jwtatoes,  no  rot  occurring  in  those  years.  In  the  average  re- 
sults for  the  three  years  in  which  there  was  no  rot  and  in  which  the  unsprayetl  plots 
were  used  as  a  basis  of  comparison  the  following  average  yields  in  bushels  per  acre 
from  the  different  number  of  sprayings  were  obtained:  two  sprayings  181.7.  three 
sprayings  195.9,  four  sprayings  200.4,  and  five  sprayings  193.0.  The  unsprayed 
plot  gave  an  average  of  170.6  bushels  per  acre.  It  will,  therefore,  be  seen  that  the 
highest  returns  were  obtained  from  four  sprayings,  which  gave  an  increase  of  prac- 
tically thirty  bushels  per  acre  over  the  unsprayed  plot.  The  results  from  the  plots 
which  should  have  received  six  sprayings  were  incomplete  in  one  of  these  years, 
hence  the  average  for  the  period  cannot  be  presented.  In  the  average  for  tlie  five 
years'  experiment  in  which  there  was  no  rot  the  results  from  the  different  sprayings 
in  yield  of  potatoes  per  acre  per  annum  were  as  follows:  two  sprayings  191.0,  three 
sprayings  202.8,  four  sprayings  214.6,  and  five  sprayings  209.7. 
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In  1!>10  lioth  the  rotten  and  8ound  |)<)tatoe!i  of  each  of  tlie  varietiei*  and  from 
eacli  of  tlio  plots  iK'lonjrinji  to  this  experiment  were  carefully  counted.  The  averajie 
results  in  }K<r(vntaj;e  of  rot,  yield  per  acre,  etc.,  for  thii*  year  are  presented  as  follows: 


Number 

of 

Sprayiiiin. 

Dates  of  Spray  niiw. 

Avenge 
Date  of 

Yi'eldTr         Average 
.''^l^'L     Pfcrcentage 

July.                   August 

Sept. 

Maturity,      '"^t  "tJl^r  '    »'  R"'  »' 
^^'''*'--         ffiS      Whole  Crop. 

0 

2 

3 

4 

5 

6 

5        19         '.'.         '.'. 
5        19          2         .. 

5  19           2         16 

6  19           2         16 
5         19    ;      2         16 

i 

3(> 
HO 

i.s 

7 
11 
12 
13 
IS 

111.1                 32 
117.8                 31 
143.1                 11 
137.3                 18 
182.1                  8 
182.8                   3 

The  results  show  that  as  the  nunilier  of  sprayiiiirs  increased  the  date  of  maturity 
was  extended,  the  avera;re  jwrcentajre  of  rot  was  decreased,  and  with  one  exception 
the  average  yield  jH-r  acre  was  increased.  Tiie  two  varieties  of  [wtatoes  used  in 
this  ex}>eriment  were  more  sui)joct  to  rot  than  the  majority  of  the  six  varieties 
used  in  the  previous  experiment,  which  accounts  for  the  large  percentage  of  rot 
in  tlie  former  as  compared  witii  the  latter. 

In  WVi,  when  the  rot  was  prevalent,  tlie  niimher  of  diseased  potatoes  was  care- 
fully counted  in  the  antunui,  but  the  luimlier  of  sound  jiotatoes  was  not  determined, 
and  consequently  tlie  iK'rcents.w  of  rotten  tubers  cannot  lie  tabulated  as  in  the 
former  test.  It  might  Im*  statinl,  .lowever.  that  in  \U\2  none  of  the  sprayings  showed 
a  Iteneticial  influence  in  tlie  reduction  of  rot  A*  in  the  case  of  the  previous  ex- 
])criniciil.  it  seems  apjtarent  that  the  rot  was  not  caused  hv  the  late  blight  in 
1912. 

THE  KESISTAXCK  OF  POTATOK.S  TO  ROT. 


Within  the  past  twenty-six  years  the  potato  crop  was  practically  free  from  rot 
at  the  Ontario  Agricultural  College  in  each  of  sixteen  seasons.  Hot  was  somewhat 
troublesome  in  tiie  years  iS9i),  IflOS,  1905,  190(i  and  1910,  and  it  was  quite  serious 
in  1897,  190;}.  1904",  I!»15J  and  191.').  It  is  interesting  to  note  that  in  1898  and  1913 
there  was  practically  no  rot  in  the  jwtato  crops,  even  though  rot  had  \)ven  very 
prevalent  in  the  two  preceding  years.  .\s  ii  tmml>er  of  varieties  of  potatoes  were 
grown  under  uniform  conditions  at  the  College  the  results  of  the  comparative  re- 
sistance or  susceptibility  to  rot  forms  an  interesting  study.  Since  1902  the  varieties 
were  sprayed  with  Bordeaux  mixture  as  a  fungicide,  and  with  either  lead  arsenate 
or  Paris  green  as  an  insecticide,  from  three  to  four  times,  with  the  exception  of  the 
years  1904.  190.")  and  1906,  when  Bug  Death,  which  was  claimed  to  be  a  fungicide 
as  well  as  an  insecticide  was  used  in  the  dry  condition  instead  of  Bordeaux  mixture 
and  Paris  green.  The  spraying  was  done  with  a  one  wheel,  four  nozzle,  hand- 
sprayer  from  19117  to  1909.  inclusive,  witli  waiering-oans  in  1910,  and  with  a  two 
wheel,  four  nozzle,  horse  sprayer  from  1911  to  191,5,  inclusive. 

Twenty  varieties  of  potatoes  were  grown  in  each  of  the  years  190.1,  1904,  190.9, 
1906,  1910,  1912  and  t9ir>,  when  rot  was  more  or  less  prevalent.  One  other  im- 
portant variety  was  included  in  the  test  for  six  of  these  years  starting  in  1904,  and 
another  variety  for  five  of  the  years  starting  in  1»05.  Very  careful  determinations 
were  made  of  the  number  of  sound  and  of  nitten  potatoes  at  the  time  of  harvesting, 
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?r„n.'^'°  T'  '^'"*;'!ro''  '"  *'"  '''°^"-    ^^"'"rtunately,  some  of  the  determiiu- 

ibSated    "°^        """"  °"""''^'  """^ ' ""  "■''*'*' '"'  *••**  y^'  <=«°°«*  *• 

t«  J^!""  '^"T*°»5  **"'  ^^''  *^'  ~^°'  °'  *^*  P^'«t"««'  t'^e  "^erage  number  of  d«T» 
to  mature,  and  the  average  percentage  of  potatoes  partially  or  wholly  rotten  in  the 
crops  produced  in  each  of  six  years,  and  inclu.liug  twenty-two  varieties- 


Varieties. 


Color. 


I  Average  number    Averaws  percenta** 
I  of  days  to  mature  I  °^  "'„**_"  potatoea 
(6  years.) 


6  years 
1903-4-5-6-10-16. 


1.  navies' Warrior    iWhite  .... 

J  Extra  Early  Eui«ka IWhite.... 

a.  Stray  Beauty iRed  . 

4.  Early  Pinkeye  iRnk  and' whiti' ! '. 

a,  mshCups iRose 

s-  y^i^^  *^'*.!i iKnkiih  white  ■ ; ; ; 

I- S' 2>^^' *'*le«* White 

8.  Six  Weeks iRoge 

».  Onpire  State iWhite  ! ! ! '. ! ! '. . ! ! ' 

10.  AmericaD Wonder IWhite. 

11.  New  White  Beauty  IWhite  russit '.'.'.'.'. 

12.  Bmral  New  Yorker  No.  2 IWhite 

13.  White  Elephant 'Rose  and  white .. ! 

14.  BmrpeesBarly  Extra 'Rose  and  white... 

16.  uarly  Fortune  iBose 

15.  Bom'b  New  invincible Rose    .!'.".'.!'.'.'.!' 


17.  OarmanNo.  1.... 
IS.  Pearl  of  Savoy  .. 
la  Boae  of  the  North 

20.  Early  Ohio 

ZL  Beanty  of  Hebron 
22.  Early  Rose 


White.... 
Light  rose 
Rose    .... 

Rose 

Rose 

Rose 


116 

94 

89 

89 

109 

94 

109 

91 

110 

108 

108 

111 

108 

108 

93 

108 

109 

110 

102 

92 

108 

104 


(a)  2.17 

(b)  4. It 

4.ir 
s.» 
i.ir 

1J.77 
i;.2s> 

19.44 

2>.l» 

20.71 
21.  n 

2;.i» 

2i.44 
23.  ?S 
2. .3b 
25.12 
2S.0B 
25.48 
28.89 
27.52 
27.H 


(a)  Average  5  years, 


(b)  Average  4  years. 


The  average  percentage  of  rot  of  the  varieties  here  reported  for  each  of  the 
BIX  years  mcluded  in  the  attached  table  was  as  follows:  1903.  2€3-  1904  40J- 
1905,  6.7;  1906,  6.0;  1910,  2.9;  and  1916,  84.7.  The  amount  of  rot  for  the  twentr' 
two  varieties,  therefore,  in  the  average  of  these  six  years  in  which  the  rot  was  pre- 
valent would  be  practically  18  per  cent.  The  varieties  of  potatoes  which  have  been 
groyn  at  the  CoUege  within  the  past  twenty-six  years  have  had  an  amount  of  rot 
equivalent  to  an  average  of  probably  6  or  7  per  cent,  per  annum. 

Very  careful  records  of  the  rainfall  at  the  College  have  been  kept  by  the  De- 
partment of  Agricultural  Physics  in  each  of  the  past  sixteen  years.  In  comparin* 
the  amount  of  rainfall  during  the  months  of  July,  August  and  September  with  tibe 
amount  of  rot  in  the  potato  crop  in  each  of  the  past  sixteen  years  some  interestin* 
information  has  been  obtained.  The  annual  amount  of  rainfall  for  the  three  months 
referred  to  for  the  eight  years  in  which  there  was  no  rot  was  7.1  inches,  for  the  four 
years  when  there  was  a  moderate  amount  of  rot  9.8  inches,  and  for  the  four  years  in 
which  the  rot  was  abundant  11.7  inches.  The  amount  of  rainfall,  therefore,  appeus 
to  have  a  very  marked  influence  in  making  conditions  favorable  or  unfavorable  for 
the  development  of  rot. 

In  ihe  average  results  of  all  the  varieties  grown  in  either  four  or  five  years  in 
which  rot  was  more  or  less  prevalent  the  Dsvies'  Warrior,  gave  the  lowest  percentage 
of  rotten  potatoes.  According  to  the  results  here  presented  Davies'  Warner, 
Irish  Cups,  Sir  Walter  Baleigh,  and  Empire  State  were  the  freest  from  rot  otHtm 
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late  varieties,  and  Extra  Early  Eureka,  Stray  Beauty  and  Early  Pinkeye  of  the 
early  varieties.  Of  the  eight  varieties  freest  from  ret  five  were  early  in  reaching 
maturity,  and  of  the  eight  varieties  most  susceptible  to  rot  two  were  early  in 
maturing.  It  is  interesting  to  note  that  the  three  varieties  least  subject  to  rot 
included  one  of  the  latest  and  one  of  the  earliest  varieties  in  the  list.  Some  of  the 
varieties  which  were  most  susceptible  to  rot,  such  as  the  Early  Ohio,  the  Beauty  of 
Hebron,  and  the  Early  Bose  are  well  known,  and  have  been  grown  considerably 
throughout  Ontario. 

The  following  table  gives  the  percentage  of  rot  of  a  few  characteristic  varieties 
in  each  of  four  years : 


Varieties. 

Percentace  of  Botten  Potatoes. 

1905. 

1906. 

1910.             1915.           ^!?2!** 
4  yean. 

Oavies'  Warrior 

Extra  Early  Eareka... 
Strajr  Beauty 

.88 

.35 

0 

0 

.85 

8.24 

1.22 

35.48 

1.23 
.77 
.69 

.72       j       12.09 
0       1       15.27 
n              17  ai 

a.72 

4.11 
4.11 

Early  Pinkeye 

.44        1               0                20. 7K 

I.M 

Early  Bose 

8.70              23  na 

86.89 
45.98 
75.46 
47.07 

17  M 

Ptorl  of  Savoy 

Early  Ohio 

11.98 

6.58 

.70 

12.83 

0 

.29 

11.78 
21.12 

Carman  No.  1 

21  17 

It  will  be  seen  that  the  very  early  varieties  such  as  the  Stray  Beauty  and  the 
Early  Pinkeye  were  entirely  free  from  rot  in  1905  and  in  1910,  and  that  the  early 
potatoes  such  as  the  Extra  Early  Eureka  and  the  Early  Ohio  were  free  from  rot  in 
1910.  It  might  be  noted  that  the  Davies'  Warrior,  which  is  a  late  matnrer,  waa 
the  only  potato  entirely  free  from  rot  out  of  one  hundred  and  eight  varieties  grown 
in  1904.  The  Earl}  Bose,  which  is  now  a  medium  late  potato,  had  a  comparatively 
large  percentage  of  rot  in  each  of  the  years  1906,  1910  and  1915.  Fully  one-third 
of  the  Carman  No.  1  rotted  in  1905,  but  the  seed  taken  from  this  crop  produced 
potatoes  in  1906  which  were  almost  free  from  the  disease.  The  Pearl  of  Savoy 
rotted  cnnsiderably  in  each  year  in  which  the  disease  was  prevalent.  It  is  apparent 
that  very  early  varieties  escape  the  rot  almost  entirely  in  some  seasons.  In  other 
years,  however,  while  a  few  of  the  early  varieties  are  comparatively  free  from  rot 
others  are  affected  very  seriously.  These  points  are  illustrated  by  the  results  of  the 
Extra  Early  Eureka  and  the  Early  Ohio  varieties. 

There  are  still  prominent  varieties  of  potatoes  in  Ontario  which  we  haw 
not  been  able  to  include  in  the  foregoing  groups,  and  which  will  receive 
special  consideration  at  this  time.  In  the  tests  of  three  years  in  which  rot  occurred 
tiie  Green  Mountain  had  on  the  average  three  times,  and  the  Delaware  twice  as 
much  rot  as  the  Stray  Beauty,  and  the  first  named  sort  had  slightly  less  rot  than 
the  Sural  New  Yorker  No.  2.  The  Qreen  Mountain  and  the  Delaware  varieties 
have  several  characteristics  in  common  and  sometimes  one  variety  is  sold  for  tiie 
other.  Id  the  years  1910  and  1915  the  average  percentage  of  rot  of  some  of  the 
varieties  was  as  follows : — Davies'  Warrior  6.4,  Extra  Early  Eureka  7.6,  The  Hust- 
ler 7.6,  Eldorado  8.2,  First  Choice  8.3,  Solanium  Commersoni  Violet  9.6,  Delaware 
10.5,  Irish  Cobbler  13.6,  Pearl  of  Savoy  23.4  and  Early  Bose  30.0.  The  Extra  Early 
Eureka  and  the  Irish  Cobbler  varieties  rcwmble  each  other  in  certain  characteristioi 
and  some  people  claim  tiiat  they  are  identical.  In  the  years  1910,  1912  and  1915, 
however,  when  those  varieties  were  grown  undv  uniform  conditions  the  Irish 
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Col.hler  had  the  largo/*t  amount  of  rot  in  eacli  year.  In  freedom  from  rot  in  1»15 
Daimeny  Acme  came  first,  Late  Faction  fourth^  Dooiey  eighth,  Statesman  fifteenth, 
I'an-Ameriian  thirty-eightli.  Wonderful  forty-fifth,  and  t'arman  Xo.  1  eiglitietli 
on  the  list  of  varieties. 

In  eaeii  of  the  past  six  years  we  secured  seed  potatoes  of  the  Empire  State 
variety  from  Muskoisa,  where  tluy  have  Ijeen  grown  on  the  same  farm  for  twenty- 
tiiree  years  continuously.  The  crops  produced  from  the  Muskoka  seed  potatoes 
purchased  in  the  vears  lyiO.  I9\'i  and  1»1.J  liad  ahout  one-quarter  less  rot  than 
those  produced  from  the  Empire  State  variety  grown  at  the  College  continuously  for 
the  past  twenty-six  vears. 

In  the  spring  of  19i;i  six  lots  of  potatoes  were  secured  from  different  localities 
in  Ontario,  and  in  the  sjiring  of  1315  the  same  varieties  were  agairi  obtained  from 
exactly  the  same  sources.  In  191.5  six  plots  were  planted  with  the  second  years' 
crop  from  the  1913  seed,  and  six  other  plots  witli  the  scetl  purchased  from  the 
outside  localities.  The  average  percentage  of  rot  in  the  crops  produced  was  10.9 
in  the  former  and  9.9  in  the  latter. 

An  exi)erimeht  in  hilling  and  level  cultivation  for  potatoes  was  conducted  in 
duplicate  in  eacii  of  four  years  in  which  rot  occurreil.  The  average  r«>sults  of  the 
eight  tests  showed  27.7  per  cent,  rot  from  the  level  cultivation,  and  81.8  per  cent, 
rot  from  tlie  hills. 

Each  of  six  varieties  of  potatoes  were  ])lanted  on  four  separate  dates  in  1010 
and  in  1915.  .The  first  planting  took  place  on  May  3'!sJ,  and  tlie  last  on  July  12th, 
and  two  weeks  werp  allowed  between  each  two  dates  of  planting.  The  following 
table  gives  the  average  percentage  of  rot  of  the  six  varieties  planted  on  different 
dates  in  each  of  two  years: — 


Dates  of  Planting. 

Fercenta«e  of  Whole  Crop  Rotten. 

1910. 

1915. 

Maj-31 

1.11 

4.27 

S.4S 

22. 7S 

U.43 
27.21 
1S.H 

1.71 

June  14 

June  28 

July  12 

It  will  he  seen  that  as  the  date  of  planting  advanced  the  percentage  of  rot  in 
tlie  whole  i  rop  increased  in  1910  and  decreased  in  1915.  This  was  true  in  the  .'ase 
of  each  \ariety  as  well  as  in  the  average  of  the  six  varieties,  of  which  tvo  were 
early,  two  medium  and  two  late.  In  1915  the  six  varieties  were  also  planted  on 
May  3rd  and  on  May  17th,  and  the  average  percentages  of  rot  were  22.8  and  26.7 
respectively.  It  will,  therefore,  bc^  seen  that  in  1915  the  maximum  amount  of  rot 
was  developed  from  the  planting  of  the  Ist  of  June. 

In  connection  with  these  results  it  is  interesting  to  study  the  amount  of  rainfall 
at  the  College  in  each  of  four  of  the  growing  months  in  1910  and  in  1915.  The 
total  numlwr  of  inches  of  rainfall  in  each  of  the  four  month-i  in  the  years  rcfcn-od 
to  was  as  follows:  1910,  June  .78,  July  1.89,  August  3.18,  and  September  3.29; 
and  1915,  June  2.27,  July  5.87,  August  6.16,  and  September  3.92.  It  will,  there- 
fore, be  seen  tiiat  the  rainfall  undoubtedly  had  a  marked  influence  in  the  amount  of 
rot  produced  in  the  potatoes  grown  from  the  different  dates  of  planting. 

Potatoes  of  different  stages  of  maturity  which  were  planted  under  uniform 
conditions  in  each  of  the  years  1910  and  1915  showed  but  little  difference  in  rot 
susceptibility. 
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ROT  IN  STORED  POTATOES  OF  DIFFERENT  VARIETIES. 


In  each  of  the  eight  years  in  which  rot  occurred  the  nunil)er  of  decayed  tutters 
of  each  variety  was  counted,  not  only  in  tlie  field  at  the  time  of  digging,  hut  also  in 
the  cellar  when  the  potatoes  were  stored.  As  there  is  so  little  information  in  ])rint 
regarding  the  comparative  amount  of  rot  in  the  field  and  in  the  stored  potatoes  of 
different  varieties  the  matter  will  be  referred  to  in  detail  as  it  relates  to  a  few 
characteristic  kinds  for  the  past  year.  The  eighty-fonr  varieties  of  potatoes  winch 
were  grown  under  similar  i-onditions  in  1915  were  dug,  the  number  of  rotten  pota- 
toes counted,  and  the  sound  tubers  stored  in  the  basement  of  the  E.\ix>rimental  Barn 
in  September.  The  potatoes  were  sorted  in  October,  and  again  in  January,  and 
the  number  of  rotten  potatoes  was  carefully  determined  on  each  occasion.  In  the 
average  of  the  eighty-four  varieties  tiic  amount  of  rot  at  the  time  of  digging  was 
17.5  per  cent.,  at  the  time  of  sorting  the  potatws  in  October  4.6  per  cent.,  and  at 
the  time  of  examining  the  stored  potatoes  in  January  ,3.2  per  cent.  The  winter  tem- 
perature of  the  potato  cellar  was  kept  at  about  33  degrees  to  35  degrees  Fahrcniieit. 

The  following  table  gives  the  percentage  of  rot  of  each  of  fourteen  characteristic 
varieties  of  potatoes  when  the  tubers  were  examined  at  each  of  three  different 
times : — 


Varieties. 


Perceutace  of  Crop  Rotten. 


In  the  Field.  ;  In  the  Bam. 


September. 


Davids'  Warrior 3.32 

Extra  Early  Eureka 10.45 

Irish  Cups 5 .  89 

Stray  Beauty 9.36 

Solanium  Comm.'rsoni  Violet 3.31 

Irish  Cobbler 13.83 

Early  Puritan 18.34 

Empire  State 29.06 

Green  Mountain 30.84 

Pearl  of  Savoy 36.43 

Carman  No.  1 39.fi3 

Derby's  Early 36. 14 

Early  Fortune 42.59 

Early  Ohio 45.71 


October. 


4.98 
2.49 
5.09 
5.26 
3.97 
6.07 

10.19 
5.87 
5.80 
4.34 
1.86 

12.89 
9.18 

22.25 


In  Storage. 
January. 


3.79 
2.33 
4.87 
2.72 
11.74 
6.96 
4.59 
3.35 
3.82 
6.16 
5.58 
8.28 
6.71 
7.50 


Total. 


iz.n 

IS.27 
tl.4S 
17.34 
11.12 

21. n 

33.12 
31.27 
41.41 
4S.I3 
47.  (7 
H.31 
N.4I 
75.41 


The  varieties  here  referred  to  were  again  examined  for  iwicentage  of  rotten 
potatoes  on  February  19th,  1916,  and  it  was  found  that  the  rot  had  ai>i>ar(Mitly 
ceased  in  five  of  the  varieties,  and  only  in  three  kinds  did  it  amount  to  m.nv  than 
one-half  of  one  per  cent.  The  Solanium  Connnersoni  Violet  had  2.3  ])er  cent,  of 
rot,  this  being  tlie  largest  )M>rccntage  found  in  any  of  these  varieties  when  ex- 
amined on  Februarj-  19th. 

The  results  show  that  rot  occurred  not  only  before  these  potatix's  were  dug. 
liut  also  when  they  were  in  winter  storage.  The  amount  of  rot  of  the  Davies' 
Warrior  and  of  the  Irish  Cups  was  fairly  constant  in  the  three  examinations.  In 
the  Extra  Early  Eureka,  however,  the  greatest  amount  of  rot  was  found  at  the 
time  of  digging  the  potatoes  in  September,  and  in  the  Solanium  Comniersoni 
Violet  at  the  time  of  examining  the  storetl  potatoes  in  January.  It  is  interesting 
to  compare  the  percentage  of  rot  in  the  Davies'  Warrior  and  in  the  Early  Ohio  on 
each  of  the  three  examinations.     The  Extra  Eurlv  Flurcka  and  the  Irish  Cobliler 
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rarieties  have  several  points  in  conuuon,  and  yet  it  will  be  seen  that  the  Irish 
Gobbler  had  a  higher  percentage  of  rot  than  the  Extra  Early  Eureka  at  each  tim? 
of  examination.  These  results  coincide  with  our  observations  of  these  two 
Tarieties  in  other  years. 

According  to  investigations  made  by  Prof.  D.  H.  Jonea,  Bacteriologist  at  our 
College,  the  rot  occurring  in  these  potatoes  produced  in  1915  was  caused  partly 


Bacterial  Soft  Rot  of  Growing  Potatoes. 

by  the  Fusarium  Wilt  and  partly  by  the  bacterial  disease  known  as  Black  Leg. 
These  two  diseases  appeared  to  be  somewhat  prevalent  in  Ontario  in  tlie  wet 
autumn  of  1916. 

TREATMENT  FOR  THE  PREVENTION  OF  ROT  IN  STORED  POTATOES. 


As  has  been  stated  au  unusually  large  amount  of  rot  occurred  in  the  potatoes 
in  1912.  Just  how  much  damage  rot  would  do  in  the  stored  potatoes  in  the  follow- 
ing winter  was  not  definitely  known.  The  question  as  to  what  could  be  done 
to  cheek  the  development  of  the  disease  in  the  stored  potatoes  was  considered. 
An  experiment  was  started  by  setting  aside  eight  lots  of  one  hundred  apparently 


Fuwrlum  Dry  Rot  of  Stored  Potatoea. 
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■oond  tubers  each  from  an  early,  a  medium,  and  a  late  variety  of  potatoes.  In 
addition  to  these,  eight  lots  with  ten  slightly  decayed  tubers  each  of  the  three 
varieties  of  potatoes  were  selected.  On  November  seventh  each  of  the  two  groups 
of  potatoes  of  the  three  varieties  were  treated.  Lots  No.  1,  2,  3  and  4  were  im- 
meraed  for  twenty  minutes  in  solutions  made  as  follows:  No.  1,  one  pint  of 
formalin  in  forty-two  gallons  of  water;  No.  2,  four  pounds  of  hydrated  lime  to 
forty  gallons  of  water;  No.  3,  one  gallon  of  commercial  lime  sulphur  to  thirty 
gallons  of  water,  and  No.  i,  four  pounds  of  bluestone  to  forty  gallons  of  water. 
Lots  No.  5,  6,  and  7  were  dusted  as  follows :  No.  5  with  hydrated  lime,  No.  6,  with 
unslaked  finely  ground  lime,  and  No.  7,  with  slaked  lime.  The  8th  lot  was  left 
iuib«ated.  The  potatoes  were  kept  in  the  potato  cellar  during  the  winter  at  a 
temperature  of  about  33  degrees  to  35  degrees  F.  The  potatoes  were  examined 
every  month  until  the  seventh  of  June  and  on  each  examination  the  rotten  potatoes 
were  counted  and  removed.  The  experiment  was  repeated  in  a  similar  manner 
with  the  crop  of  1915  excepting  that  the  treatments  were  not  made  until  ttie 
twenty-third  of  November.  Notes  were  taken  of  the  rotten  potatoes  removed 
from  the  different  lots  on  December  23rd,  1915,  and  January  24th  and  February 
23rd,  1916.  The  experiment,  therefore,  was  conducted  six  times  with  the  potatoes 
which  were  apparently  sound  and  also  with  the  potatoes  which  had  started  to  decay, 
making  a  total  of  twelve  separate  tests. 

The  following  table  gives  the  average  results  from  treating  three  vp^ietie:^  of 
potatoes  in  each  of  two  years  by  using  each  of  two  selections  of  tubers,  and  in- 
clodiii!;  ill  the  e\i)erinieiit  iihout  five  tliousand  potatoes. 
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j 

i 

i 
Materials.             j 

Average  percentage  of  Rotten  Potatoes. 
1912  and  1915. 

Treatments. 

Condilioa  of  Potatoes  when 
placed  in  Storage. 

Average 
two  groups 
(12  tests.) 

Apparently 
sound  (6  test?.) 

Slightly  decayed 
(6  tests.)       : 

bum^rsed  for 
20  minut«s. 

1. 

?, 
4. 

Formalin  Solution   

Hydrated  Lime  Solution 
Lime  Sulphur        "        , 
Bluestone 

1.7 

1.5 

2.3 

21.2 

38.3 
66.5 
66.7 
70.0 

N.I 
14.1 
14. S 
4i.l 

Dusted. 

6. 
6. 
7. 

Hydrated  Lame 

Unslaked  Limo 

.8 
2.5 
2.8 

40.0 
41.7 

55.0 

H.4 

22.1 
21.  • 

8. 

Untreated   

4.5 

58.3 

31.4 

The  results  show  that  in  the  potatoes  which  were  selected  and  which  had 
indications  of  being  sound,  but  which  apparently  possessed  the  germs  of  disease 
at  the  surface,  developed  rot  from  less  than  one  to  over  twenty-one  per  cent.  The 
immersion  in  the  bluestone  or  copper  sulphate  solution  evidently  injured  the 
tissues  in  the  skin  of  the  potato  without  killing  the  germs  of  the  disease  suiticiently 
to  prevent  the  development  of  the  rot,  as  the  potatoes  so  treated  decayed  much 
more  readily  than  those  which  were  left  untreated.  This  was  shown  in  the 
individual  tests  as  well  as  in  the  average  results.  The  sprinkling  with  the 
hydrated  lime,  however,  seemed  to  have  a  wholesome  influence  in  checking  tiie 
disease.  This  is  seen  not  only  in  the  potatoes  which  were  apparently  sound  but 
also  in  those  which  were  slightly  decayed  at  the  time  that  the  treatment  took 
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place.  Thc^e  re^ultu  seem  tu  iiulii-atc>  tliat  in  a  8ea«iou  when  rut  is  prevalent  tiiD 
disease  may  be  cheeked  wmewhat  bv  sprinkling  the  putatoe;*  with  liydrateii  lime 
before  placing  them  in  winter  storage. 


TKEATMKNT  FOU  THK  I'OTATO  S(  AH. 

{Oospora  stahieK.) 

Tile  jwtato  scab  is  a  fungus  (lis<'ase  wiiicii  causes  rougli,  darkish  brown  spot* 
on  tiie  surface  of  the  jKttatcK's.  Kotanical  investigators  inform  us  that  the  spores 
of  the  common  scab  may  h<>  conveyed  to  the  land  with  farmyard  manure  us  well 
as  with  potatoes,  and  that  the  sj)ores  may  live  in  the  land  for  several  years  and 
still  have  the  power  of  pro»lucing  ihv  fungus.  The  amount  of  scab  seems  to 
increase  with  the  amount  of  vegetable  matter  in  the  soil,  and  especially  with 
applicati<ms  of  fresh  manure  or  with  alkaline  fertilizers  to  the  land. 

In  each  of  ten  years  an  exju'riment  ivas  conducted  at  the  College  in  treating 
potatoes  for  the  seal).  The  potat<H-s  for  one  plot  were  left  untreated,  and  those 
for  another  plot  were  treated  with  corrosive  suldimate  (mercuric  bichloride)  a 
poisonous  material.  The  last  treatment  was  jirepared  by  dissolving  two  aiul  one- 
quarter  ounces  of  corrosive  sublimate  in  two  gallons  of  hot  water,  and  after  an 
interval  of  ten  or  twelve  hours  diluted  with  thirteen  gallons  of  water.  The  wh<»le 
potatoes  were  immersed  in  this  solution  for  one  and  one-half  hours,  tlieii  >|irend 
out  to  dry,  and  cut  and  planted  in  the  usual  maimer,  in  comparison  witli  others 
which  were  left  untreated. 

In  each  of  the  past  five  ycofS  in  addition  to  the  corrosive  sublimate,  anotlier 
plot  was  added  for  testing  the  potatoes  which  had  been  treated  for  the  smlt  by 
the  forniiilin  method.  This  consisted  in  soaking  the  seetl  potattR's  for  two  hours  in 
a  solution  of  formalin  (40  per  cent,  formaldehyde)  made  by  mixing  one  i»>und 
of  the  formalin  with  thirty  gallons  of  water. 

The  experiment  in  testing  the  corrosive  subliinate  for  ten  years,  and  l;o  h  the 
corrosive  sublimate  and  formalin  for  five  years  was  conducted  in  dujilidite  each 
sj'iixin.  (ienerally  two  varieties  of  {Mttatoes  were  used  for  the  two  tc-ts,  imt 
occasionally  one  variety  was  nsed  for  both  tests.  In  the  average  result^  for  the 
ten  years  it  is  interesting  to  note  ijiat  the  average  yield  of  potatoes  ])er  acre  per 
annum  was  145  bushels  from  the  seed  which  was  left  untreated,  and  it  was  also 
14.')  bushels  fnmi  the  see<l  which  was  treated  with  corrosive  suldinwte.  This 
test,  therefore,  showed  that  the  corrosive  sublinuite  had  no  injurious  effect  on  the 
seed.  In  the  experiment  for  five  years  the  seed  which  was  treated  witii  tiie 
formalin  gave  practically  the  same  average  yield  of  potatoes  per  acre  fs  tin'  seed 
which  had  been  treated  with  the  corrosive  sublimate.  In  some  of  the  ears  both 
of  the  treatments  reduced  the  amount  of  scab  in  the  |M>tatoes  ti>  a  considerable 
extent,  and  in  otlier  years  the  n'duction  was  not  very  pronounced.  This  is 
probably  due  to  the  fact  that  the  land  reieived  manure  either  in  the  autumn  or  in 
the  spring  previous  to  the  planting  of  the  potatoes.  The  manure  was  ]Mircha-ied 
in  the  City  of  Guelph  and  would  probably  wn'^'n  spore?  of  the  scab  fonvtved  to 
the  manure  by  means  of  peelings  of  scabby  tubers.  Of  the  two  treatments  nnder 
test  the  immersion  of  the  seed  in  the  diluted  formalin  was  perhaps  the  most 
pffectual  in  reducing  the  percentage  of  scab  in  the  crop  of  potatoes  produced. 

Some  years  ago  an  experiment  was  condncted  in  comparing  flour  of  sulphur 
and  corrosive  sublimate  for  the  prevention  of  scab.  The  flour  of  sulphur,  how- 
ever, did  not  give  as  good  satisfaction  as  the  corrosive  sublimate. 


73 

In  order  to  grow  potatoes  free  of  scali  it  would  In;  well  to  plant  clean  ■•wd  on 
land  wliiih  had  not  grown  potatoes  or  roots  ftir  four  or  five  years  previously.  If 
farniyiinl  nuinun*  is  ust-d  it  slioulil  Ik-  free  of  s|M»res  obtained  from  s<'ai»l)y  tulwrs, 
peelings,  etc..  and  applied  to  the  land  at  least  one  year  previous  to  the  planting  of 
the  potatoes.     Alkaline   fertilizers  such  as  wootl  iislies  and  lime  should  also   Ih' 


Method  of  Treating  Potatoes  for  Scab  by  Immersion  in  Formalin  Solution.    (1)  Potatoes 
being  immersed  for  two  hours;  (2)  Potatoes  draiuiug  after  immerfiton. 


avoided.  Even  though  seed  potatoes  are  apparently  free  of  scab  it  would  be  safer 
to  ininiei.«<'  the  whole  seed  potatoes  for  two  hours  in  a  solution  of  one  pound  of 
formalin  and  thirty  gallons  of  water.  After  the  potatoes  have  been  treated  care 
should  be  taken  that  they  are  not  again  contaminated  with  spores  from  dirty 
Iwgs,  boxes,  baskets,  etc. 
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SUQQESTIONS  FOR  EBADICATINO  POTATO  DISEASES  FROM  AN 

ONTARIO  FARM. 

It  is  adviMble  to  grow  the  bett  potatoM  which  are  resiatant  to  rot  A  jadieioM 
system  of  manuring  and  a  long  rotation  of  suitable  crops  assist  greatly  in  prerenti^ 
the  spores  of  a  number  of  diseases  from  reaching  the  potatoes.  Seed  potatoes  sboald 
always  be  examined  with  the  object  of  selecting  those  which  show  no  signs  of  dw- 
eaae  such  as  scab  of  any  kind,  abnormal  colorings,  and  the  presence  of  rot.  lu- 
menion  in  formalin  solution  to  kill  the  spores  of  disease  on  the  surface  of  the  tabm 
is  a  further  precaution.  Each  person  cutting  seed  potatoes  should  hare  two  kniTM 
and  a  dish  containing  a  twenty-five  per  cent,  solution  of  formaldehyde.  When  • 
tuber  showing  signs  of  rot  is  cut  the  potato  should  be  discarded,  and  the  knila 
which  was  used  should  be  exchanged  for  the  one  in  the  solution  before  the  next 
potato  is  cut.  It  is  a  good  practice  to  remove  and  discard  a  thin  slice  from  th* 
stem  end  of  each  tuber,  even  though  tiie  potato  shows  no  signs  of  rot 

Spraying  the  crop  with  Bordeaux  mixture  aud  with  Paris  green  or  lead  arao- 
ato,  or  ooth,  insures  against  blight,  protects  against  insects,  stimulates  and  proloogs 
growth,  and  increases  the  yield  per  acre  and  the  percentage  of  marketable  potatoes. 

A  thorough  roguing  of  the  growing  crop  once  or  twice  during  the  sumnMr 
is  one  of  the  most  effectual  ways  in  ridding  diseases  from  the  potatoes.  This  opera- 
tion would  insure  the  immediate  removal  and  destruction  of  plants  showing  sign* 
of  suih  diseases  as  Black  Leg,  Hhizoctonia,  Fusariuro  Wilt,  Spindling-sprout, 
Mosaic,  Curly  Dwarf  and  Leaf  Boll.  The  removal  of  these  weak  and  unhealthy 
plants  tends  to  develop  the  uniformity  of  the  potatoes  and  to  increase  the  value  of 
the  crop.  If  all  the  potatoes  on  the  farm  cannot  be  rogued  the  first  year,  thoron^ 
work  should  be  carried  cut  on  a  sufficiently  large  patch  to  insure  an  adequate 
supply  of  good  seed  for  the  year  following,  when  the  roguing  can  be  accomplisbed 
more  easily.  Potato  growers  sometimes  go  through  their  fields  and  remoTe  aD 
plants  which  are  not  true  to  variety.  When  roguing  is  done  with  the  double  object 
of  eradicating  diseases  and  of  purifying  the  variety,  decided  advantages  are  aiii» 
to  follow. 

The  writer  believes  that  if  care  and  good  judgment  are  exercised  in  carrying 
out  the  suggestions  here  indicated  an  Ontario  potato  grower  may  hope  to  clear  hk 
potato  crops  almost  entirely  from  diseases  within  a  comparatively  short  time. 

ONTARIO  FBEE  FROM  SOME  SEBIOUS  POTATO  DISEASE, '. 

Ontario  is,  indeed,  fortunate  in  being  free  froni  some  of  the  serious  potato 
diseases  which  are  prevalent  in  Europe,  amongst  which  two  are  here  mentioned. 

The  Potato  Canker.— What  is  known  as  PoUto  Canker  or  Potato  Wart  is  • 
fungus  disease  forming  warty  excrescences  on  the  tubers  which  change  from  » 
greenish  white  to  a  dark  color.  It  has  spread  rapidly  in  several  of  the  European 
countries,  but  it  has  not  obtained  a  foothold  as  yet  in  either  Canada  or  the  United 
States,  although  it  was  found  in  Newfoundland  by  Dr.  H.  T.  Gussow  in  1909. 

The  Powdery  Scab. —This  appears  on  tnbera  as  discolored,  slightly  raised 
blotches  which  graduaUy  form  pits,  and  these  become  filled  with  brownish  dnet 
Although  it  has  been  troublesome  in  Northern  Europe  for  many  years  its  introdae- 
tion  in  some  localities  in  the  Maritime  Provinces  and  in  a  few  of  the  States  of  th» 
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American  Union  ha*  been  quite  recent  It  it  ttill  unknown  in  Ontario,  but  u 
potatoes  are  being  imported  from  the  Maritime  Province*  to  Ontario  there  is  danger 
of  its  introduction  into  this  Province,  even  though  certain  precautions  are  taken  to 
prtrant  it.  If  potatoes  are  seen  in  Ontario  which  cause  suspicion,  samples  should 
be  sent  at  once  to  Professor  J.  E.  Howitt,  Botanist,  Ontario  Agricultural  College, 
Ouelph,  or  to  Dr.  H.  T.  Qnaecw,  Botanist,  Central  Experimental  Farm,  Ottawa. 
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TREi.  TMENTS  FOR  THE  COLORADO  POTATO  BEETLE. 
{Doryphora  decemlineata) . 

The  Colorado  Potato  Beetle  "'as  first  foai;d  about  ninety-five  years  ago  in  the 
Western  part  of  the  United  Stat  s,  near  the  base  of  the  Hoc  ky  Mountains,  where  it 
was  feeding  on  wild  plants  closc.y  related  to  the  potato.  It  was  not,  however,  until 
about  1860  tiiat  it  became  troublesome  in  the  potato  gardens  of  the  Central- Western 
States.  From  this  section  of  the  country  it  gradually  moved  eastward  and  later 
crossed  the  Atlantic  to  Europe.  It  has  been  one  of  the  greatest  pests  in  connection 
with  potato  production.  The  orange-colored  e^gs  are  laid  in  masses  on  the  under- 
aide  of  the  potato  leaves.  They  hatch  in  a  few  days,  and  the  grubs  feed  on  the 
potato  plants  for  a  few  weeks,  when  they  descend  to  the  ground  and  rest  under 
rubbish  or  immediately  helow  the  surface,  where  they  change  into  the  pupse  form. 
In  about  ten  days  perfect  beetles  appear  on  the  potato  plants.  There  are  usually 
two  or  three  broods  in  the  one  season,  and  the  beetles  pass  the  winter  in  the 
adult  form. 

For  twelve  years  in  succession  an  experiment  was  conducted  in  duplicate  by 
using  different  methods  for  destroying  the  Colorado  Potato  Beetle.  The  experiment 
consisted  in  treating  the  potato  plants  with  Paris  green  and  water,  Paris  green 
and  plaster,  and  Potato  Bug  Finish.  In  nearly  all  seasons  three  applications  were 
made  on  each  crop.  The  solution  was  sprinkled  from  watering-cans  and  the  powder 
was  applied  from  perforated  tins.  As  a  basis  of  comparison  one  plot  was  allowed 
to  remain  untreated.  All  cultural  methods  were  similar  for  the  different  plots, 
with  the  exception  of  the  treatment  referred  to.  After  the  experiment  had  been 
conducted  in  each  of  six  years  two  other  treatments  were  added  consisting  of  Com- 
mercial Bug  Death,  the  material  being  used  in  the  dry  condition  and  with  water. 

In  each  of  the  past  six  years,  therefore,  six  lots  of  each  of  two  varieties  of 
potatoes  were  carefully  selected  and  planted  on  separate  plots.  After  the  potatoes 
had  made  sufficient  growth  and  the  Colorado  Potato  Beetles  had  made  their  appear- 
ance five  plots  of  each  variety  were  treated  in  different  ways  to  destroy  the  beetles, 
and  one  plot  of  each  variety  was  left  untreated.  The  five  treatments  made  in  each 
of  the  years  were  as  follows :  1st,  Paris  green  and  water,  by  using  one  pound  of 
Paris  green  and  96  gallons  of  wtater  per  acre;  2nd,  Paris  green  and  plaster,  by 
using  one  pound  of  Pans  green  and  38  pounds  of  plaster  per  acre,  and  applying 
the  mixture  to  the  potato  plants  in  the  dry  condition ;  3rd,  Potato  Bug  Finish,  by 
using  the  material  in  the  dry  form  at  the  rate  of  80  pounds  per  acre;  4th,  Bug 
Death  and  water,  by  using  on  an  average  32  pounds  of  Bug  Death  and  96  gallons 
of  water  per  acre ;  and  6th,  Bug  Death,  by  using  32  pounds  of  the  material  per  acre 
in  the  dry  condition. 
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The  aveniKi'  iwult*  in  bushel*  of  poUt.K-*  |H'r  aire  per  nuiiiun  of  tl...  Miiall.r 
exiH.niiM'iit  coikIii.H-.I  for  twelv..  yean.,  and  of  tlw  larger  experiment  .•..n.lii.te.l  f..r 
MX  yean  are  ax  fiilluwic— 


Trratmrnt  for  I'btato 


Not  Treated 

Fotatu  UuH  (inbh  

Paris  Ur<wn  aiui  Planter . . 
BiriH  Green  and  Water  . . . 

Bug  Death  Dry 

BuK  Death  atd  Water 


ATeraite  Yield  of  I'oUtceii  per 
Arre  per  Aunuoi  (buihelv). 


12  yeara, 
24  te»U. 


17.1 
lit.  7 
tM.I 

in.i 


flyean. 
12  teitU. 


n.i 
in.i 

171.1 
IN.I 

117.7 
2M.« 


III  ten  out  of  twelve  years  those  p^.tatm-H  wlii.h  were  sprinkled  with  TariK  ^riTu 
aiul  water  Mirpa-we.!  those  which  were  .lu.ste.l  with  I'aris  ^reen  and  piw^ter  in  yiehi 
of  crop  |K-r  acre.  In  cacli  of  the  twelve  yc.irs  the  untreatwl  jK.tatoes  Rave  decidedly 
the  lowest  yiel.l  of  tulK-r*.  In  the  ex|>..riinent  .-onducted  f(.r  the  short.-r  i)eri.Mi  tlie 
Bun  IK'ath  jTHve  the  lii^liest  pr.Mhiction  in  tive  out  of  the  six  years.  In  tnur  out  of 
the  SIX  v-iirs  the  Bii^r  iVath  in  solution  ^ave  U'tter  n-.ults  than  the  game  amount  of 
maternd  applie*!  in  the  dry  condition.  In  the  average  of  the  six  years'  exiH?riMient 
the  Bu>r  Death  and  water  f»\v  a  yield  of  pf.tatoes  jier  acre  per  annum  of  5.7  Inishels 
over  the  Btijr  iH-ath.  dry,  16..'»  bushels  over  the  Paris  jfreen  and  water,  and  'i7.H 
busiiels  over  the  Paris  ^reen  ami  plaster.  The  usual  prices  of  these  inse.ticides 
when  iK)ujfht  in  quantity  were  alMJut  as  follows:  Paris  green  20  cents.  Bu^  Death 
7.5  e»>nts.  and  Potato  Bug  Finish  1  3-3  cents  i»er  |)ound.  The  average  cost  i^r 
annum,  therefore,  for  each  material  used  in  the  experiments  conducted  in  the  last 
six  years,  when  three  applications  were  made  each  season,  was  approximately  as 
follows:  Paris  green  and  water  fiO  cents.  Paris  green  and  plaster  88»/a  cents.  Bu? 
Death  $7.30,  and  Potato  Bug  Finish  $1  per  acre. 

The  Bug  Death  is  an  inswticide  which  has  lieen  sold  in  Ontario  for  fuUv  six- 
teen years.  It  was  analyzed  by  the  Chemical  Department  at  the  College  in'l!t03 
and  again  in  1903,  and  gave  the  following  average  percentage  composition :  Moisture 
.36,  volatile  matter  2.77,  sand,  etc.,  3.73.  lead  oxide  3.94,  zinc  oxide  85.2.->.  ami 
iron  oxide  3.90.  It  will  be  seen  that  the  bug  death  is  composed  largely  of  crude 
zinc  oxide,  with  smaller  quantities  of  the  oxides  of  lead  and  of  iron.  The  plant 
/(kmI  which  the  Bug  Death  contained  was  about  one-half  of  one  per  cent,  of  am- 
monium sulphate,  which  is  not  mucii  more  than  a  trace.  For  good  results  as  an 
insecticide  it  needs  to  be  used  in  fairly  large  quantities,  and  is,  therefore,  rather 
expensive.  When  considering  the  yields  of  potatoes  in  the  foregoing  table  the  cost 
of  material  should  be  taken  into  consideration. 

AnoHier  e\}K>riment  was  started  in  1909  in  testing  diflPerent  prop..rtions  and 
diflferent  preparations  of  lead  arsenate  in  comparison  with  Paris  green  for  the  pre- 
vention of  the  ravages  of  the  potato  licetle.  The  experiment  consisted  of  eleven 
plots.  Four  of  these  recehed  varying  quantities  of  Paris  green  and  of  water,  three 
of  commercial  lead  arsenate,  three  of  home-made  lead  arsenate,  and  one  plot  was 
left  untreated.  The  commercial  lead  arsenate  was  obtained  from  the  Cold  Storage 
and  Forwarding  Company,  of  St.  Catharines,  Ontario,  and  was  the  same  as  is  used 


extensively  in  the  Niagsra  fruit  diatrict.  The  home-made  Dreparation  maitted  of 
tlie  following  formula  for  the  weakeat  solution : — 

Arsenate  of  Soda 10  ouncea. 

A.'itate  of  Ivead 24        " 

Water    -    150  galled. 

The  medium  atresigth  was  prepared  by  using  118'/;  gallons,  and  the  atrongeat  solu- 
tion by  using  75  ^alloii-i  i  /  water  and  tlic  same  quaiititifis  of  the  other  i  onstituents 
as  above  indicate*!.  These  three  solutions  wore  each  used  at  the  rate  of  forty  gallons 
per  acre  for  each  application.  The  material  was  applied  to  tho  plants  by  sprayinp 
with  a  watering-can  fiarnished  with  n  specially  made  attachment  for  producing  ii 
fine  apray.  Tho  tvperiment  was  couiliicted  in  duplitate  each  year,  and  in  each  of 
five  seasons,  thus  nmking  ten  separate  tests.  An  early  variety  and  a  late  variety  of 
potatoes  were  wt^i  each  year.  In  the  five-year  period  fourteen  applications  were 
made,  or  an  average  of  practically  three  sprayings  per  year 

In  tlie  average  results  .f  the  five  years'  experiment  it  w.-..?  fuund  that  the  com- 
mercial lead  arsenate  applied  at  the  rate  of  three  pounds  per  acre  with  forty  gallons 
of  water  gave  205.9  bushels  of  potatoes  per  acre  per  annum.  This  wa^  a  higher 
yield  than  tliat  made  by  any  other  treatment.  Tt  gavi:  i^lightly  better  results  than 
either  two  or  four  pi-unds  of  commercial  lead  arsenate  per  acre.  One  pound  of 
Paris  green  with  forty  gallons  of  water  gave  an  av(!i;u'(  .  f  2v2  bushels  of  potatoes 
per  acre  per  annum,  which  was  a  higher  yield  than  that  prcfliiced  from  .m  pjund 
of  Paris  green  and  ninety-six  gallons  of  water,  or  from  oiif  anl  mu  half  pounds  "f 
Paris  green  with  forty  gallons  of  water.  Forty  gallons  per  nc-p  of  the  stro.igt  .-^t 
solution  of  the  home-made  preparation  of  lead  arsenate  irivf  .\v.  a  r.is;e  annual 
yield  of  190  bushels  of  potatoes.  The  approximate  cost  per  ai  re  for  each  of  the 
three  best  treatments  here  referred  to  was  as  follows:  One  pound  of  Paris  greon. 
?0  cents;  three  pounds  of  commercial  lead  arsenate,  26.4  cents;  and  eighteen  ounces 
of  the  home-made  preparation,  or  the  strongest  solution  of  lead  arsenate.  23.7  cents. 
To  obtain  the  cost  of  each  per  acre  per  season  these  amounts  would  need  to  be 
multiplied  by  the  number  of  applications. 

The  treatment  recommended  at  the  Central  Experimental  Farm,  Ottawa,  is 
from  eight  to  ten  ounces  of  Paris  green,  from  one  and  one-half  to  two  pounds  of 
arsenate  of  lead  and  forty  gallons  of  water  per  acre. 

Twenty-one  separate  examinations  were  made  of  the  nuiul)er  of  potato  beetles 
per  plant  a  few  days  after  the  first  treatment  and  of  the  percentage  of  foliage  eaten 
a  few  days  after  the  second  and  the  third  treatments  in  the  season.  The  examina- 
tions were  made  of  each  of  the  eleven  plots  on  each  occasion.  The  summary  results 
of  all  these  examinations  are  interesting,  and  are  presented  in  the  followincr  table : — 


Materials. 


Paris  Green  and  Water  (4  preparations) 
LMd  Arsenate  (Ooaimercial)  (3  prepA' 

iBtions) 

Lead  Arsenate  (Home-made)  (8  prepa- 

rations) 

Hand  Picking 


Number 

of 
Tests. 


ATerage 

Number  of 

Beetles  per 

HUl  after 

the  First 

.Application. 


Number 

of 
Tests. 


Averaae 

Percentage  of 

Foliaae  eaten  by 

the  Beetles  after 

the  Second  and 

the  Third 
ApplioatiuiiS.': 
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It  will  be  seen  that  on  the  avern;<e  after  the  first  treatments  were  made  the 
smallest  number  of  beetles  was  found  after  hand-picking,  the  second  smallest  num- 
ber after  the  use  of  Paris  green,  and  the  largest  number  where  the  home-made  ic al 
arsenate  had  been  applied.  In  the  average  percentage  of  foliage  eaten  the  smallest 
amount  was  where  Paris  green  had  been  used,  and  the  largest  amount  where  tiie 
lionie-made  preparation  of  lead  arsenate  had  been  sprayed  on  the  vines. 

A  short  time  ago  a  material  called  I'iienyle  was  advertised  as  a  treatment 
for  sprinkling  seed  [wtatoes  to  protect  them  from  the  bugs  or  beetles.  The  Depart- 
ment of  Field  Husbandry  received  a  can  of  the  material,  gratis,  for  experimental 
purposes.  An  experiment  consisting  of  three  plots  was  conducted.  For  one  plot 
the  potatoes  were  sprinkled  lightly,  for  another  they  were  sprinkled  heavily  with 
tlie  I'lienyle,  and  for  the  third  plot  the  potatoes  were  left  untreated.  The  experi- 
ment was  conducted  in  duplicate.  From  careful  observations  made,  no  beneficial 
results  whatever  were  seen  from  the  application  of  the  material  in  either  preventing 
tlie  beetles  from  working  on  the  vines  or  in  increasing  the  yield  of  potatoes  per 
acre. 

METHODS  OF  HANDLING  THE  POTATO  CROP  FOR  SATISFACTORY 

RESULTS. 

Tiie  adoption  of  the  most  improved  method  of  cultivating  potatoes  of  the  best 
variety  is  necessary  for  the  highest  returns  from  the  land.    After  the  crop  is  pro- 


Davles'  Warrior  variety  of  Potatoes  grown  In  the  Experimental  grounds  at  the  Ontario 

Agricultural  College. 


duced,  however,  much  care  is  required  in  handling  the  potatoes  if  the  ultimate  re- 
sults are  to  be  the  most  satisfactory. 

Digging.— ii  the  potatoes  are  grown  for  very  early  market  they  are  often  dug 
when  about  two-thirds  grown,  which  is  probably  from  eight  to  t\<  ilve  weeks  after 
planting.    The  crop  at  Utis  time  is  frequently  dug  with  a  potato  fork  owing  to 
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the  abundance  of  the  green  tops  and  the  tender  condition  of  the  skin  of  the  imma- 
ture tubers.  One  man  can  dig  by  hand  from  one-eighth  to  one-half  of  an  acre 
per  day.  Carefully  handled  potatoes  are  decidedly  the  most  attractive  and  com- 
mand the  highest  prices. 

The  potatoes  of  the  general  crop  can  usually  be  dug  to  advantage  after  they 
have  become  ripened  and  the  tops  have  been  dead  for  ten  days  or  two  weeks.  The 
method  of  digging  tlie  potatoes  depends  largely  upon  the  area  of  land  used  for  the 
crop.  If  tlie  potatoes  are  grown  in  a  garden  or  in  a  small  lot  the  potato  fork  is 
generally  used.  When  tlie  crop  is  produced  in  long  rows,  however,  the  ordinary 
plow  or  the  double  mould-board  plow  with  special  attachments  is  frequently  brought 
into  service.  If  it  is  the  intention  to  grow  more  than  an  acre  or  two  of  potatoes 
annually  a  two-horse  potato  plow  with  forked  appendages  for  leaving  the  potatoes 
on  the  top  of  the  soil  can  be  used  economically.  There  are  different  makes  of  tliese 
potato  plows  in  Ontario,  and  the  usual  prices  are  about  the  same  as  those  of  ordinary 
plows.    When  potatoes  are  grown  extensively  for  commercial  purposes  an  elevator 
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Extra  Early  Eureka  variety  of  Potatoes  grown  in  tbe  Experimental  grounds  at  the 

Ontario  Agricultural  College. 

potato  digger  is  aln:ost  essential.  There  are  a  number  of  different  styles  of  these 
diggers  manufactured  at  the  present  time  which  usually  sell  for  one  hundred  dollars 
and  upwards  according  to  the  size  and  the  make.  They  are  operated  by  two  or  by 
four  horses,  and  the  capacity  of  a  machine  is  from  three  to  four  acres,  or  from  five 
to  twelve  hundred  bushels  per  day. 

Sorting'and  Grading. — The  sorting  of  potatoes  for  early  market  takes  place 
largely  in  the  field.  When  the  potatoes  are  scattered  on  the  surface  of  the  soil 
there  is  a  good  opportunity  for  gathering  the  perfect  tubers  of  the  right  size  for 
market  or  for  home  use.  The  remainder  can  \>e  gathered  and  used  for  feeding 
stock.  It  is  unusual  for  the  early  potatoes  to  liave  many  culls,  excepting  those 
which  are  too  small  for  market. 

In  harvesting  the  late  crop  care  should  l)e  taken  not  to  allow  the  potatoes  to 
lie  in  the  hot  sun  longer  than  is  necessary.   The  potatoes  should  be  gathered  in  dry 
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wefttber.  If  the  patch  is  not  large  the  sorting  can  be  done  at  the  time  of  gather- 
ing by  first  picking  up  the  sound,  smooth,  marketable  tubers,  and  by  leaving  for 
the  second  picking  the  small,  irregular,  scabby  potatoes,  and  especially  any  which 
have  started  to  decay.  If  the  irea  used  for  the  crop  consists  of  a  few  acres,  how- 
ever, it  is  an  excellent  plan  to  run  the  potatoes  through  a  potato-grader  and  to  sort 
the  tubers  by  hand  at  the  same  time.  This  can  be  done  either  in  the  field  at  the 
time  of  harvest  or  at  some  convenient  place  before  the  potatoes  are  stored  for  the 
winter.  Only  the  very  best  potatoes  should  be  stored.  All  small,  irregular,  unsound 
and  diseased  tubers  should  be  boiled  and  fed  to  stock  or  disposed  of  in  some  other 
way  as  soon  as  possible.  There  are  several  kinds  of  potato-graders  on  the  market 
ht  the  present  time  which  do  fairly  good  work.  The  proper  grading  of  potatoes  is 
sure  to  receive  more  attention  in  the  future  than  it  has  received  in  the  past. 

Storing. — If  potatoes  are  grown  only  for  home  use  the  crop  is  usually  stored 
in  the  cellars  of  the  houses  or  of  tiie  bams.  Occasionally  potatoes  are  stored  in 
pits.  When  the  crop  is  grown  commercially,  however,  it  is  generally  placed  in  a 
potato  storage  cellar  erected  for  the  purpose.  In  all  cases  it  is  important  to  store 
only  well  sorted,  sound,  clean,  dry  potatoes  and  to  keep  them  constantly  in  a  dry, 
cool,  dark  and  well  ventilated  place.  The  temperature  usually  recommended  for  tiie 
best  results  is  from  33  degrees  F.  to  35  degrees  F.  It  is  stated*  that  potatoes  when 
placed  in  storage  shrink  about  two  per  cent,  per  month  for  a  period  of  six  or  seven 
months. 

Marketing. — The  potato  grower  should  cater  to  the  wishes  of  the  most  par- 
ticular and  exacting  customers.  He  should  furnish  a  choice  product  in  a  most 
attractive  form  and  should  carefully  study  the  demands  of  the  market  he  wishes  to 
serve.  For  the  best  prices  the  potatoes  should  be  uniform,  sound,  smooth  and  of 
good  table  quality,  whether  selected  by  the  pound,  the  basket,  the  bushel,  the  bag, 
the  barrel  or  the  car  load.  The  commercial  potato  grower  should  not  be  confined 
to  the  local  market,  but  should  be  in  a  position  to  put  his  potatoes  on  the  best 
market  available  either  through  his  own  efforts  or  through  the  medium  of  a  co- 
operative association.  It  sometimes  occurs  that  of  the  price  paid  by  the  consumer 
for  a  bushel  of  potatoes  about  two-thirds  are  required  to  defray  the  cost  of  trans- 
portation and  of  distribution,  and  one-third  is  left  for  the  grower.  This  is  not  as 
it  should  be.  Undoubtedly  one  of  the  best  remedies  for  such  a  condition  of  affairs 
is  co-operation  on  the  part  of  the  growers  themselves.  This  matter  is  discussed 
under  the  heading  of  "  Organized  Agencies  ir  Connection  with  Potato  Production  " 
in  another  part  of  this  bulletin. 

COST  PER  ACRE  OF  GROWING  POTATOES. 

The  cost  of  producing  an  acre  of  potatoes  varies  with  the  season,  the  soil,  and 
the  area  of  the  crop ;  with  the  kind  of  machinery  used,  and  the  method  of  culture 
followed ;  with  the  price  placed  on  the  labour  of  the  men  and  on  that  of  the  horses ; 
and  with  the  amount  allowed  for  cost  of  seed,  interest  on  money  invested,  rent  of 
land,  fertilizers  used,  etc.  The  writer  has  in  his  office  estimates  worked  out  in 
detail  and  printed  in  reports  issued  in  Ontario  and  in  the  Northern  States  giving 
the  cost  of  producing  potatoes,  and  these  vary  from  |15  to  $60  per  acre.  It  is  not 
necessarily  true  that  the  greatest  cost  per  acre  will  give  the  least  profit,  nor  that  the 
smallest  cost  per  acre  will  give  the  highest  profit.  Exactly  the  opposite  may  be  true. 
Much  depends  upon  management  and  upon  local  conditions. 
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Mr.  W.  T.  Macoun,  Central  Experimental  Farm,  Ottawa,  has  placed  the  cost*  of 
producing  three  hundred  buaheb  of  potatoes  on  an  acre  of  land  at  $52.14. 

The  average  cost  of  producing  acre  lots  of  potatoes  in  Ontario  for  the  years 
1913  and  1914,  as  determined  by  the  twenty-three  young  men  who  took  first  prizes 
in  the  Acre  Profit  Competitions  conducted  by  the  Department  of  Agriculture, 
through  tite  District  Bepresmtatives,  was  $39.75.  The  average  yield  of  potatoes  per 
acre  for  tte  two  years  was  two  hundred  and  seventy-seven  bushels. 

In  1915,  M.  H.  Qoltx,  Muskoka,  Ontario,  produced  a  yield  of  five  hundred  and 
Icarteen  badiels  of  Davies'  Warrior  potatoes  on  an  acre  of  land,  and  at  an  estimated 
cost  of  $42.02.  This  was  the  highest  production  for  the  year  made  in  the  Acre 
Profit  Competitions  conducted  throughout  Ontario. 

ORGANIZED  AGENCIES  IN  CONNECTION  WITH  POTATO 
PRODUCTION. 

In  growing  potatoes  in  Ontario  farmers  may  work  independently  of  each  other 
«r  they  may  co-operate  with  some  organization  which  is  working  in  a  definite  and 
systematic  way.  The  work  of  some  of  these  organiied  agencies  will  probably  l)e  in- 
creased in  the  near  future. 

Ontario  Agricultural  and  Experimental  Union.— Tiiere  is  hut  little 
excuse  for  any  farmer  in  Ontario  to  grow  for  himself  or  to  sell  io  his  neighbors  any 
but  tlie  very  best  varieties  of  potatoes.  The  safest  way  is  to  ui  e  the  carefully  tested 
varieties  and  not  to  rely  on  highly  advertised  sorts  which  are  sold  at  double  prices 
to  the  profit  of  the  seller  and  to  the  risk  of  the  buyer.  Many  of  the  new  and  of  the 
old  varieties  are  carefully  grown  at  the  Ontario  Agricultural  Coll^fe  in  comparative 
tests.  The  results  of  the  experiments  are  reported  frequently.  Particular  attention 
is  directed  to  those  kinds  possessing  the  best  combination  of  the  desirable  character- 
istics and  which  make  the  most  satisfactory  records. 

Potatoes  of  two  or  three  choice  varieties  are  distributed  each  year  through  the 
medium  of  the  Ontario  Agricultural  and  Experimental  Union  to  be  tested  on  the 
various  soils  of  the  Province  by  tlie  farmers  who  wish  to  conduct  the  tests,  and  who 
apply  for  the  material.  Leading  varieties  of  potatoes  now  grown  in  Ontario  such 
as  Rural  New  Yorker  No.  2,  Empire  State,  Carman  No.  1,  Green  Mountain  and 
Early  Ohio  were  introduced  in  this  way.  In  the  past  three  years  only  two  varieties 
have  been  distributed,  viz.,  Davies'  Warrior  and  Extra  Early  Eureka.  Other  co- 
operative experiments  with  potatoes  which  might  be  mentioned  deal  with  methods  of 
cultivation,  preparation  of  seed,  cutting  and  planting  of  tubers,  application  of  com- 
mercial fertilizers,  farmyard  manures,  etc.  The  Experimental  Union  is  an  organ- 
ization under  the  Agricultural  Ansociations  Act  and  receives  a  grant  from  the 
Ontario  Government.  It  has  about  five  thousand  co-operative  experimenters 
throughout  the  Province.  Its  headquarters  are  located  at  the  Ontario  Agricultural 
College,  Guelph,  and  it«  Secretary  is  the  author  of  this  bulletin.  The  results  of 
the  co-operative  experiments  are  published  annually  in  the  reports  of  the  Experi- 
mental Union,  copies  of  which  are  obtainable  from  the  Department  of  Agriculture, 
Parliament  Buildings,  Toronto. 

Canadian  Seed  Growers' AsMciation. -This  is  a  Canadian  organization 
which  receives  a  grant  from  the  Dominion  Government  and  has  its  headquarters  at 
Ottawa.  According  to  the  constitution  of  the  AsMiciation  the  main  object  is  to  ad- 
Tance  the  interest  of  seed  growers  and  other  famwrs  by: — 
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"  (a)  Making  regulations  respecting  the  growing,  selecting  and  preservinir  of 
seed  of  various  kinds  of  farm  crops  for  the  guidance  of  its  mem^rs ; 

^_    6)  Causing  records  to  be  kept  of  tiie  history  of  seeds  produced  by  memben: 
«     n  ^"'"«  **«n<J"'l8  for  seeds  that  may  be  eligible  for  registration; 

(a)  Publishing  information  as  to  standards; 
"(e)  Issuing  certificates  of  registration  to  members  by  which  hand-selected 
or  the  product  thereof  may  be  distinguished  from  other  seed; 

(/)  Such  other  means  as  may  be  expedient  from  time  to  time." 
A  meeting  of  the  Association  is  held  annually  in  Ottawa.  Reports  of  work 
accomplished  and  catalogues  of  pedigreed  seed  for  sale  by  the  members  are  issued 
from  time  to  time.  An  interesting  line  of  work  in  selection  as  it  applies  to  potato 
production  has  been  devised  for  the  improvement  of  this  crop.  One  regularly  organ- 
ized seed  centre  for  potato  production  has  been  started  under  the  name  of  the 
Manvers  Green  Mountain  Potato  Centre,  and  is  located  at  Pontypool,  Ontario.  Other 
centres  are  likely  to  be  organized  in  the  near  future.  Particulars  regarding  the 
work  in  potato  selection  and  the  establishment  of  Seed  Centres  are  availab'e  on 
application  to  Mr.  L.  H.  Xewman,  Secretary,  Canadim  Seed  Growers'  Association, 
Canadian  Buihlinjr,  Ottawa. 

Acre  Prof  it  Competitions.— The  Ontario  Department  of  Agriculture  has 
inaugurated,  through  the  District  Representatives,  Acre  Profit  Competitions  with 
potatoes  and  other  farm  crops.    The  County  Competitions  have  been  conducted  for 


At  the  Provincial  Winter  Fair  held  in  Ouelph  in  December,  1915,  this  lot  o( 
Davies'  Warrior  Potatoes,  grown  by  Mr.  H.  L.  Goltz,  took  Second  Prize  In 
ttte  entries  in  connection  with  the  Field  Crop  Competitions  open  to  all 
varieties. 

three  years  and  are  confined  each  season  to  the  farmers'  sons  who  complete  the 
Agricultural  Courses  of  from  four  to  si.x  weeks  held  by  the  District  Representa- 
tives. The  work  has  been  very  valuable  in  showing  the  advantages  of  good  seed 
and  of  thorough  cultivjition,  nn<\  in  demonstrating  the  financisl  possibilities  of  an 
acre  of  land.    The  person  in  each  competition  making  the  highest  score  is  given  a 
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free  course  of  two  weeks  in  Stock  and  Seed  Judging  at  the  Ontario  Agricultural 
College,  the  expenses  being  paid  by  the  Department  of  Agriculture. 

The  following  table  gives  the  averajje  restilts  of  the  first  prize  records  in  th# 
County  Competitions  with  potatoes : — 


Years. 


1913. 
1014. 
1915. 


Number  of 
CoDipetitionN 
with  Pot»toiM>. 


7 

1« 
19 


Avenure  Yield 
of  Hotat«es  per 
Acre  (Imsbelsi). 


817 
271 


Average  Cost 

of  Production 

per  Acre. 

t.38.64 
40.43 
40. (Mi 


Averace  Profit 
per  Acre. 


$114.84 

W.71 

154.2.5 


For  information  regarding  the  County  Sliort  Courses  or  tlie  Acre  Proiit  Com- 
petitions, applications  should  be  made  to  the  District  Representatives  or  to  Mr.  C. 
F.  Bailey,  Assistant  Deputy  Minister  of  Agriculture,  Parliament  Buildings,  Toronto. 

Field  GropGompetitions.-In  190r  Standing  Field  Crop  Competitions 
were  started  in  Ontario  with  cereals,  and  in  1908  potatoes  were  added  to  the  list. 
The  work  during  the  past  eight  years  has  been  conducted  through  the  medium  of 
the  Agricultural  Societies  of  Ontario.  Each  society  entering  potatoes  must  have  at 
least  ten  fields  in  competition.  In  each  potato  competition  fifty  dollars  is  granted 
by  the  Government,  and  twenty-five  dollars  by  the  Agricultural  Society,  which 
amount  is  divided  into  the  following  prizes:  Twenty,  fifteen,  twelve,  ten,  eight,  six 
and  four  dollars.  The  official  judges  are  furnished  by  the  Government,  and  the 
potatoes  are  judged  according  to  the  following  scale  of  points : 

General  Appearance 15 

Freedom  from  Blight  and  Insects  17 

Method  and  Thoroughness  of  Cultivation 20 

Purity  of  Variety  10 

Apparent  Yield 38 
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Total 


100 


The  entries  each  year  number  several  hundred,  and  the  competition  is  keen 
and  wholesome.  An  Appendix  to  the  Annual  Report  of  the  Agricultural  Societies 
is  published  each  year  by  the  Ontario  Department  of  Agriculture,  and  contains  the 
name  and  address  of  each  competitor,  the  name  of  the  variety  of  potatoes  entered, 
and  the  score  of  points  allotted  to  the  crop.  For  information  regarding  the  work 
of  the  Field  Crop  Competitions  the  reader  is  referred  to  Mr.  J.  Lockie  Wilson, 
Superintendent  of  Agricultural  Societies,  Parliament  Buildings,  Toronto. 

Potato  Growing  Gontest  for  Boys.— Through  the  kindness  and  the 
liberality  of  Mr.  R.  B.  Whyte,  of  Ottawa,  who  donated  the  prizes,  a  potato  growing 
rontest  for  boys  between  the  ages  of  twelve  and  eighteen  years  has  been  conducted 
for  four  seasons  in  Carleton  County,  and  for  three  seasons  in  Russell  County.  An 
average  of  twenty-eight  boys  conducted  the  work  in  each  of  tlie  past  three  years.  The 
size  of  each  plot  was  one-tenth  of  an  acre,  and  from  the  returns  of  the  plots  the 
results  per  acre  were  determined.   The  prizes  were  awarded  on  the  following  basis : 

Report  of  Inspector  on  thoroughness  of  field  culture,  etc 100  points. 

Certified  report  of  yield  as  submitted  by  competitor 100      " 

Award  of  Judges  one  bushel  exhibit  sent  to  County  Fair 100      " 

Written  report  of  competitor  showing  expenses,  profits,  etc 100      " 
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In  1916  the  average  net  profit  per  acre  was  $100  in  Carleton  County  and 
$113.87  in  Russell  County.  In  the  average  of  all  the  plots  in  the  two  counties  the 
estimated  cost  of  producing  a  bushel  of  potatoes  was  21.3  cents  in  1915,  23  cents 
in  1914.  and  34.8  cents  in  1913. 

The  following  scale  of  points  was  used  in  judging  the  potatoes  at  the  County 
Fairs : 

Purity  of  Variety 10  points. 

Uniformity 10  " 

Size 10  " 

Smoothness 10  " 

Si-ape 5  " 

Nature  of  Skin 5  " 

Color 10  « 

Freedom  from  Disease 15  " 

Quality   25  " 

Total 100      " 

The  potato  growing  contest  in  operation  in  these  two  counties  is  suitable  for 
adoption  in  other  places.  Persons  interested  in  the  scheme  and  desiring  informa- 
tion should  write  for  full  particulars  to  the  Secretary,  Mr.  L.  H.  Newman,  Canadian 
Building,  Ottawa. 

Potato  Growers'  Co-operative  Associations.— In  some  parts  of  Ontario 
potatoes  of  excellent  quality  are  grown  rather  extensively  for  commercial  purposes. 
These  potato  growing  districts  have  special  opportunities  for  earning  for  them- 
selves good  reputations  by  furnishing  potatoes  which  will  command  the  highest 
prices  in  our  best  markets.  In  order  to  bring  this  about,  however,  a  united  effort 
on  the  part  of  the  growers  seems  essential.  The  real  value  of  a  Co-operative  Asso- 
ciation depends  largely  upon  the  organization  being  established  on  sound  and  up- 
to-date  business  principles,  and  upon  the  loyalty  and  co-operative  spirit  of  the 
members.  A  properly  organized  and  establislied  Potato  Growers'  Association 
could  grow  one  or  two  of  the  most  suitable  varieties  of  potatoes,  grade  the  crop 
into  uniformity,  give  the  product  the  stamp  of  the  Association,  and  distribute  in  car- 
load lots  when  necessary.  The  r.rliccrs  could  keep  in  constant  telegrmphic  com- 
munications with  the  best  markets,  and  thus  seeure  a  wide  distribution  and  avoid 
shipping  to  centres  already  over-stocked.  By  supplying  potatoes  in  large  lots  in 
this  way  the  cheapest  transportation  could  be  obtained  and  the  best  service  secured, 
or  the  supply  might  be  sent  forward  f.o.b.  (free-on-board)  shipping  point.  The 
growers  would  thus  be  enabled  to  secure  the  just  returns  for  their  crop,  to  avoid 
many  discouragements,  and  to  place  the  produce  with  the  consumer  in  the  best  con- 
dition and  at  a  reduced  price.  Advantages  would  accrue,  therefore,  to  both  the 
producers  and  the  consumers. 

The  following  local  Co-operative  Associations  have  been  organized  in  Ontario 
for  handling  potatoes  alone  or  in  conjunction  with  other  farm  crops: — 

Hillsburg  Potato  Growers'  Association :  R.  D.  Nodwell,  Sec.,  Wellington  Co. 

The  Rainy  River  Potato  Growers'  Association:  A.  G.  Crawford,  Mgr.,  Rainy 
River  Dis. 

Independent  Vegetable  Growers'  Association :  Henry  Brooghton,  Mgr.,  Lamb- 
ton  Co. 
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Lambton  Co-operatire  Association:  Geo.  French,  Mgr..  Lambton  Co. 
Blfzard  A'alley  Association :  Leandre  Prevost.  Sec,  Nipissing  Dis. 
Farmers'  Co-operative  Association:   Ilcnri  Bouras»a,  Sec,  Nipissing  Dis. 

If  the  separate  Co-operative  Asisociations  couKl  be  organized  so  as  to  embody 
unifiirniity  in  essential  bujiiness  principles  and  methods,  and  so  as  to  allow  certain 
variations  to  meet  important  local  conditions  a  great  advancement  would  be  made. 
Thi«*  would  in  time  permit  of  the  establishment  of  a  central  or  Provincial  organiza- 
tion which  would  unify  and  strengthen  the  local  Associations.  Potato  growers 
wi.sljing  to  form  a  local  (.'o-operative  Association  should  write  to  Mr.  F.  C.  Hart, 
Director,  Co-operation  and  Markets  Branch,  Department  of  Agriculture,  Parlia- 
ment Buildiiijjs,  Toronto. 

THE  FAKMER  FEEDS  THE  PEOPLE. 

.According  to  tlie  present  production  and  consumption  in  Ontario  from  twenty- 
five  to  thirty  people,  or  from  five  to  six  families  are  supplied  with  potatoes  for  one 
year  from  each  average  aero  of  land  which  the  farmer  plants  with  this  crop.  .A.n 
increase  of  fifty  per  cent,  in  yield  would  mean  an  increase  in  the  quantity  of  potatoes 
priuluced  on  each  average  acre  of  iand  sufficient  to  supply  about  one  dozen  fH'(»ple 
for  twelve  months.  In  moi^l  years  Ontario  imports  potatoes  from  the  Maritime 
Provinces,  and  at  the  present  time  a  pr.rt  of  our  supply  is  coming  from  the  Province 
of  .Alberta.  Ontario  is  well  adaj^tcfl  to  the  production  of  potatoes  of  excellent 
quality  and  should  supply  at  lea.«t  her  own  demands.  It  is  to  be  hoped  that  the 
information  furnished  in  this  bulletin  may  be  instrumental  in  increasing  both  the 
quality  and  the  quantity  of  Ontario's  potato  crop. 

The  man  who  grows  good  potatoes  when  potatoes  are  needed  is  a  public 
benefactor. 
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